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Background
During RAN#99-e meeting, Way Forward [1] on Channel modelling for FR2 HST was approved. In this contribution, we share our views about the channel modelling for NR FR2 HST.
Discussion
Channel model for Uni-directional RRH deployment
	· For uni-directional deployment, one channel model (either toward to serving beam or away from serving beam) is applied for demodulation requirement even if UE can travel in two directions in practice.
· Use the HST-DPS channel model below as a starting point for FR2 HST Uni-Directional RRH Deployment:
· UE is moving towards serving beam
· The cosine of angle θ(t) used in Doppler shift  is provided as
·     (eq. 1)
· ,   (eq. 2)
· 0    (eq. 3)
· [bookmark: _Hlk78794737]The Ds_offset value for introducing performance requirements can be further discussed and decided based on typical values from Deployment scenarios analysis.
· The value has no restriction on deployment.
· Ds_offset value only used for demodulation requirements 
· FFS the starting point of t=0 by considering simulation efforts



For the channel model for Uni-directional RRH deployment, the main issue is the value of Ds_offset that has impact on Doppler and delay trajectory. Here we derived the Doppler and delay trajectory for both Options for Scenario A and Scenario B for Uni-directional RRH deployment.
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Figure 2.1-1 Doppler and Delay trajectory for Uni-directional, Scenario A
Table 2.1-1 Maximum Doppler and Delay jump for Uni-directional, Scenario A
	Ds_offset[m]
	0
	10
	20
	30
	40
	50
	60
	70
	80
	90
	100

	Maximum Doppler jump[Hz]
	9627
	2813
	1017
	495
	288
	187
	131
	97
	74
	59
	47

	Maximum delay jump [us]
	2.3
	2.32
	2.33
	2.33
	2.33
	2.33
	2.33
	2.33
	2.33
	2.33
	2.33
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Figure 2.1-2 Doppler and Delay trajectory for Uni-directional, Scenario B
Table 2.1-2 Maximum Doppler and Delay jump for Uni-directional, Scenario B
	Ds_offset[m]
	0
	100
	200
	300
	400
	500
	600
	700

	Maximum Doppler jump[Hz]
	9500
	4159
	1811
	918
	530
	335
	226
	160

	Maximum delay jump [us]
	1.89
	2.11
	2.21
	2.25
	2.28
	2.29
	2.3
	2.31



We can see that the maximum Doppler and delay jump can be very different for different Ds_offset. For our understanding, the test purpose for the demodulation requirements under HST scenario is to verify the performance whether UE can adjust the large frequency offset and propagation delay, so the Ds_offset, Doppler and delay should be considered for the channel model for Uni-directional RRH deployment. For the detail value for Ds_offset, we can use the input from the deployment scenario discussion.
The maximum Doppler and delay jump can be very different for different Ds_offset.
The Ds_offset, Doppler and delay should be considered for the channel model for Uni-directional RRH deployment.
Using the following channel model for Uni-directional RRH deployment.
· The cosine of angle  used in Doppler shift  and the relative delay  for the signal from the RRH is provided as
    (eq. 1)
,   (eq. 2)
    (eq. 3)
,    (eq. 4)
· Where
   (eq. 5)
For the detail value for Ds_offset, use the input from the deployment scenario discussion.
Channel model for Bi-directional RRH deployment
	· GTW agreement: Option 2 with DPS based channel model as starting point.
· Option 2(a): To match Bi-directional deployment Scheme-1: UE connect to 2nd-nearest RRH).
· 
· 
· 
· Option 2(b): based on Scheme-2 for Bidirectional RRH Deployment:
· , ,
· , ,
· , 
· , 
· , .
· Option 2(c):  based on Scheme-3 for Bidirectional RRH Deployment:
· 
· 
· 
· 
· 
· 
· Option 2(e): based on DPS scheme in which UE switch serving RRH at Ds/2, and no beam configured from neighboring RRH for coverage hole around RRH site
· , ,
· , .



Here we derived the Doppler and delay trajectory for both Options for Scenario A and Scenario B for Bi-directional RRH deployment, using the typical value of ,  and  as per our contribution [2] and [3].
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Figure 2.2-1 Doppler and Delay trajectory for Bi-directional, Scenario A
Table 2.2-1 Maximum Doppler and Delay jump for Bi-directional, Scenario A
	Ds_offset[m]
	Scheme 1
	Scheme 2
	Scheme 3

	Maximum Doppler jump[Hz]
	19437
	19437
	19437

	Maximum delay jump [us]
	0.00
	2.33
	2.00



[image: ][image: ]
Figure 2.2-2 Doppler and Delay trajectory for Bi-directional, Scenario B
Table 2.2-2 Maximum Doppler and Delay jump for Bi-directional, Scenario B
	Ds_offset[m]
	Scheme 1
	Scheme 2
	Scheme 3

	Maximum Doppler jump[Hz]
	17872
	17872
	17872

	Maximum delay jump [us]
	0.00
	2.22
	0.73



Same as discussion for Uni-directional RRH deployment, the switching point, Doppler and delay should be considered for the channel model for Bi-directional RRH deployment. As per our contribution [2] and [3], Scheme 3 is prefered considering less delay jump comparing to other schemes.
The switching point, Doppler and delay should be considered for the channel model for Bi-directional RRH deployment.
Using the following channel model for Bi-directional RRH deployment.
· The cosine of angle  used in Doppler shift  and the relative delay  for the signal from the RRH is provided as





,    (eq. 4)
Proposals
In this contribution, we discuss on channel modelling for NR FR2 HST. Our observations and proposals are:
1. The maximum Doppler and delay jump can be very different for different Ds_offset.
1. The Ds_offset, Doppler and delay should be considered for the channel model for Uni-directional RRH deployment.
Using the following channel model for Uni-directional RRH deployment.
· The cosine of angle  used in Doppler shift  and the relative delay  for the signal from the RRH is provided as
    (eq. 1)
,   (eq. 2)
    (eq. 3)
,    (eq. 4)
· Where
   (eq. 5)
For the detail value for Ds_offset, use the input from the deployment scenario discussion.
The switching point, Doppler and delay should be considered for the channel model for Bi-directional RRH deployment.
Using the following channel model for Bi-directional RRH deployment.
· The cosine of angle  used in Doppler shift  and the relative delay  for the signal from the RRH is provided as





,    (eq. 4)
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