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1. Introduction
The channel model for uni-directional deployment and bi-directional deployment were discussed in RAN 4# 99-e meeting. The start point for t=0 is FFS still for uni-directional deployment and the channel model for bi-directional deployment needs further down-selection.
In this contribution, we give our views about channel model for HST_FR2.
2. Discussion
In RAN4# 99-e meeting, the channel model for uni-directional deployment was captured as below[1]:
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UE moving towards serving beam is considered for HST_FR2 channel model, so the switching point for channel model should be Ds_offset to the left of the RRH when CPE moves from left to right.
To align simulation results from different companies, the starting point of t = 0 can be Ds_offset to the left of the RRH which is denoted as switching point. 
Proposal 1 :The starting point of t = 0 can be at the switching point which is Ds_offset to the left of RRH when CPE moves from left to right to align simulation results from different companies.
There were 4 options reached for channel model of bi-directional deployment: 
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These options above are strongly related to the transmission schemes. For option 2(e), whether the coverage hole affect the performance or not should be first discussed. For scenario-A one beam per RRH can provide sufficient coverage, so the Rx power of option 2(e) for scenario-B is given in figure 1. Table A-1 in appendix summarizes our evaluation assumptions for option 2(e) for scenario-B bi-directional deployment. Figure 2 depicts the beam bearing for option 2(e). 
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Figure 1, Rx power from different beams for scenario-B bi-directional deployment option 2(e)
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Figure 2, Depiction of option 2(e) of channel model for scenario-B bi-directional deployment
It can be seen from figure 1 that the Rx power is low when CPE is near the RRH, so option 2(e) is not preferred.
Comparing between option 2(a) and option 2(b) in our accompany contribution in [2], we can find that option 2(b) provide similar coverage as option 2(a) in scenario-A at the cost of more propagation delay hopping.
Option 2(a) channel model are designed for scenario-A. If bi-directional deployment is not precluded for scenario-A option 2(a) should be supported.
The Rx power comparison between option 2(b) and 2(c) for scenario-B is shown in figure 3. Table A-2 in appendix summarizes the evaluation assumptions for these two options of scenario-B bi-directional deployment. Figure 4 depicts option 2(b) and option 2(c).
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Figure 3, Rx power comparison between option 2(b) and 2(c) for scenario-B bi-directional deployment
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Figure 4, Depiction of option 2(b) and option 2(c) of channel model for scenario-B bi-directional deployment
It can be seen from figure 3 that the Rx power fluctuation of option 2(b) is greater than that of option2(c).
Based on the analysis, we prefer option 2(a) for channel model of scenario-A bi-directional deployment and prefer option 2(c) for channel model of scenario-B bi-directional deployment.
Proposal 2: If bi-directional is supported, we prefer option 2(a) for channel model of scenario-A bi-directional deployment and option 2(c) for channel model of scenario-B bi-directional deployment.


3. Conclusion
In this contribution, we provide the observation and proposals for HST_FR2 channel model:
Proposal 1 :The starting point of t = 0 can be at the switching point which is Ds_offset to the left of RRH when CPE moves from left to right to align simulation results from different companies.
Proposal 2: If bi-directional is supported, we prefer option 2(a) for channel model of scenario-A bi-directional deployment and option 2(c) for channel model of scenario-B bi-directional deployment.
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5. Appendix
[bookmark: _Ref492904416]Table A-1: Evaluation assumptions for scenario-B bi-directional deployment
	Parameters
	Option 2(e) scenario-B bi-directional deployment

	RRH antenna configuration
	[4 8 2 1 1]
dg,H=0.5λ, dg,V=0.5λ





	CPE antenna configuration
	[4 2 2 1 1]
dg,H=0.5λ, dg,V=0.5λ





	RRH antenna panel placement
	-32 degree azimuth for right panel
-148 degree azimuth for left panel
0 degree down tilt for right panel
0 degree down tilt for left panel

	CPE antenna panel placement
	32 degree azimuth for right panel
148 degree azimuth for left panel
0 degree down tilt for right panel
0 degree down tilt for left panel

	RRH Tx power
	30 dBm

	RRH antenna height
	15 m

	CPE antenna height
	5 m

	Antenna loss
	3 dB

	Paht loss model
	RMaLOS PL1 TS38901

	Tx Beam* 
	Beam 1
Azimuth:  -40.6013degree
Elevation:  92.4843degree

	
	Beam 2
Azimuth:  -23.1968degree
Elevation:  91.5043degree

	
	Beam 3
Azimuth: -156.8014 degree
Elevation:  91.5043degree

	
	Beam 4
Azimuth: -139.3987 degree
Elevation: 92.4843 degree

	Rx Beam*
	Left panel
Azimuth: 148.0981 degree
Elevation: 88.0063 degree

	
	Right panel
Azimuth: 31.9023 degree
Elevation: 88.0063 degree


* The track is parallel to x-axis. The CPE moves in the positive direction of the x-axis. The y-axis coordinate of the RRH is Dmin. The 0 degree of elevation is parallel to z-axis.


Table A-2: Evaluation assumptions for scenario-B bi-directional deployment
	Parameters
	Channel model options for scenario-B bi-directional deployment

	
	2(b)
	2(c)

	RRH antenna configuration
	[4 8 2 1 1]
dg,H=0.5λ, dg,V=0.5λ





	CPE antenna configuration
	[4 2 2 1 1]
dg,H=0.5λ, dg,V=0.5λ





	RRH antenna panel placement
	-26 degree azimuth for right panel
-154degree azimuth for left panel
0 degree down tilt for right panel
0 degree down tilt for left panel
	-18 degree azimuth for right panel
-162 degree azimuth for left panel
0 degree down tilt for right panel
0 degree down tilt for left panel

	CPE antenna panel placement
	26 degree azimuth for right panel
154 degree azimuth for left panel
0 degree down tilt for right panel
0 degree down tilt for left panel
	18 degree azimuth for right panel
162 degree azimuth for left panel
0 degree down tilt for right panel
0 degree down tilt for left panel

	RRH Tx power
	30 dBm

	RRH antenna height
	15 m

	CPE antenna height
	5 m

	RRH antenna connector loss
	3 dB

	Paht loss model
	RMaLOS PL1 TS38901

	Tx Beam* 
	Beam 1
Azimuth: -12.0948 degree
Elevation: 90.8003 degree
	Beam 1
Azimuth: -23.1986 degree
Elevation: 91.5043 degree

	
	Beam 2
Azimuth: -40.6013 degree
Elevation: 92.4843 degree
	Beam 2
Azimuth: -12.0948 degree
Elevation: 90.8003 degree

	
	Beam 3
Azimuth: -139.3987 degree
Down tilt: 92.4843 degree
	Beam 3
Azimuth: -167.9052 degree
Down tilt: 90.8003 degree

	
	-
	Beam 4
Azimuth: -156.8014 degree
Down tilt: 91.5043 degree

	Rx Beam*
	Left panel
Azimuth: 153.6520 degree
Elevation: 88.3577 degree
	Left panel
Azimuth: 162.3533 degree
Elevation: 88.8477 degree

	
	Right panel
Azimuth: 40.6013 degree
Elevation: 87.5157 degree
	Right panel
Azimuth: 17.6467 degree
Elevation: 88.8477 degree


* The track is parallel to x-axis. The CPE moves in the positive direction of the x-axis. The y-axis coordinate of the RRH is Dmin. The 0 degree of elevation is parallel to z-axis.
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= 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 8(t) used in Doppler shift f(t) = f; cos@(t) is provided as

= cosfB() =

JPhin (D opsen

© cosB(L) — cosd (l, mod (DT)) L>Dyfv, (eq.2)

+ where0< D orree << D; (e9.3)
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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 demadulation requirements

FFS the starting point of t=0 by considering simulation efforts
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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).
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Option 2(c): based on Scheme-3 for Bidirectional RRH Deployment:
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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
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