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Background
[bookmark: _Hlk85449759]During RAN4#100-e meeting, WF [1] on remaining issues on FR2 HST deployment scenario and channel modelling was approved. In this contribution, we share our views about NR FR2 HST deployment Scenario-A as per agreements reached in RAN4#100-e.
	· No dedicated performance RAN4 requirements will be specified for Bi-directional deployment for Scenario A by assuming the requirements will be specified under uni-directional deployment which pending on further confirmation in RRM session for the feasibility of uni-directional deployment.
· Capture relevant information for the analysis of all possible deployment and schemes into TR, and some comparison analysis can be also included.



Discussion
Bi-directional
There are two schemes for Bi-directional deployment. Considering very small Dmin, the angle between BS-UE line and the railway can be negligible, so only Scheme-1 is for further analysis.


Figure 2.1-1 Scheme-1 for Bi-directional deployment
[bookmark: _Hlk85450152]For Scheme-1, 1 beam per BS panel and 6 beam per UE panel is selected. The BS panel boresight is pointed to the railway at the distance of Ds, the beam is pointed to the railway at the distance of Ds. When the UE is at the distance of Ds, the UE panel boresight is point to BS panel boresight rightly. The link budget analysis is shown as Figure 2.1-2 below.
[image: ]
Figure 2.1-2 Link budget for Scheme-1
For Scheme-1, the power of side-lobes for different beams change rapidly when UE is near to the RRH and the minimum time duration for the best beam with same beam index can be far less than 160 ms that is the L1-RSRP measurement period for HST FR2 scenario as analysis in [2]. It is a great challenge for the UE to ensure the performance not to degrade in such location. UE can use different strategy by implementation, such as select the best beam as per RSRP measurement result or directly switch the UE beam point to the main-lobe beam transmission from the next RRH. For the former one, the best beam may be unavailable with high probability once UE beam switching has been performed.
For Bi-directional Scenario-A deployment for FR2 HST, due to the rapidly changed power of side-lobes when UE is near to the RRH, it is a great challenge for the UE to ensure the performance not to degrade in such location.
Uni-directional
For Uni-directional deployment, 1 beam per BS panel and 2 beam per UE panel is selected. The BS panel boresight is pointed to the railway at the distance of Ds, the beam is pointed to 0 degrees. When the UE is at the distance of Ds, the UE panel boresight is point to BS panel boresight rightly. The link budget analysis is shown as Figure 2.2-1 below.
[image: ]
Figure 2.2-1 Link budget for Uni-directional deployment
The link budget remaining and the minimum beam dwelling time for Uni-directional deployment is shown as Table 2.2-1 below.
Table 2.2-1 Link budget remaining and minimum beam dwelling time
	link budget remaining[dB]
	minimum beam dwelling time[s]
	Beam switching point[m]

	19.2
	7.20
	50



For Uni-directional Scenario-B deployment for FR2 HST, it is feasible to provide sufficient link budget remaining while it requires only one switching which leads to larger minimum beam dwelling time.
Proposals
In this contribution, we discuss on NR FR2 HST deployment Scenario-A. Our observations and proposals are:
1. For Bi-directional Scenario-A deployment for FR2 HST, due to the rapidly changed power of side-lobes when UE is near to the RRH, it is a great challenge for the UE to ensure the performance not to degrade in such location.
For Uni-directional Scenario-B deployment for FR2 HST, it is feasible to provide sufficient link budget remaining while it requires only one switching which leads to larger minimum beam dwelling time.
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Annex Simulation assumption
	Parameter
	Value

	Carrier frequency
	30GHz

	Ds
	700m

	Dmin
	10m

	RRH Tx power
	47dBm

	RRH height
	15m

	RRH antenna array
	[Mg, Ng, M, N, P]=[1, 1, 8, 8, 2]

	Path Loss
	RMa LoS

	UE antenna height
	5m

	UE antenna array
	[Mg, Ng, M, N, P]=[1, 1, 4, 4, 2]

	UE noise figure
	10dB

	ILs
	13 dB

	SNR
	18.6dB (i.e. FR2 Test 2-6, 64QAM CR=0.43 and Rank2 in TS 38.101-4)

	Others
	In WF [2]
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