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Background
During RAN4#98-bis-e meeting, Way forward [1] on Deployment Scenario and UE RF Requirement for FR2 HST was approved. In this contribution, we share our views about NR FR2 HST deployment Scenario-A.
Discussion
Bi-directional
Two candidate schemes for Bi-directional deployment are for further analysis.



a) Scheme-1								b) Scheme-2
Figure 2.2-1 Candidate schemes for Bi-directional deployment
For Scheme-1, 1 beam per panel is selected. The panel boresight is pointed to the railway at the distance of Ds for both panels, the beam is pointed to the railway at the distance of Ds for both panels, and 1 beam per UE is assumed pointing to Ds. The link budget analysis is shown as Figure 2.2-2 below.
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Figure 2.2-2 Link budget for Scheme-1
For Scheme-2, 1 beam for one panel and 2 beams for another panel is selected. The panel boresight is pointed to the railway at the distance of 100m for both panels, the beam is pointed to the railway at the distance of 100m for one panel while the beam is pointed to the railway at the distance of 100m and Ds for another panel, and 1 beam per UE is assumed pointing to 100m. The link budget analysis is shown as Figure 2.2-3 below.
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Figure 2.2-3 Link budget for Scheme-2
For both Scheme-1 and Scheme-2, 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. Therefore, we propose to not consider Bi-directional deployment for Scenario A.
Do not consider Bi-directional deployment for Scenario A.
Uni-directional
For Uni-directional deployment, 1 beam per panel is selected. The panel boresight is pointed to the railway at the distance of Ds, the beam is parallel to the railway, and 1 beam per UE is assumed pointing to Ds. The link budget analysis is shown as Figure 2.2-1 below.
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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]

	18.8
	7.20
	44



Select Ds_offset = 44m for Uni-directional deployment for Scenario A.
Handover issue
In last meeting, a handover issue is raised by companies in uni-directional deployment. The handover delay can be derived as per TS 38.133 [3] shown in below:
	Tidentify_intra_without_index = (TPSS/SSS_sync_intra + T SSB_measurement_period_intra) ms
Table 9.2.5.1-2: Time period for PSS/SSS detection, (Frequency range FR2)
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	max(600ms, ceil(Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement)  x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max(600ms, ceil(1.5 x Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil(Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement)  x DRX cycle x CSSFintra

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified


Table 9.2.5.2-2: Measurement period for intra-frequency measurements without gaps(FR2)
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	max(400ms, ceil(Mmeas_period_w/o_gaps x Kp x Klayer1_measurement) x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max(400ms, ceil(1.5x Mmeas_period_w/o_gaps x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	DRX cycle>320ms
	ceil(Mmeas_period_w/o_gaps xKp x Klayer1_measurement ) x DRX cycle x CSSFintra

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified






We can see that the maximum handover delay is 600ms + 400ms = 1000ms, corresponding to 97.22m for the speed of 350km/h.
1. The maximum handover delay can be 1000 ms under HST FR2 scenario, corresponding to 97.22m for the speed of 350km/h.
For the UE moving towards to the serving RRH, especially in Scenario A and uni-directional deployment, when the UE perform beam switch from the source beam to the target beam, the source beam power heavily degrade rapidly within much less than 1000 ms, as above Figure 2.2-1 shows. In this case, the source beam becomes unavailable then lead to the handover failure. To solve this problem, we propose to limit the UE moving away from the serving RRH for Uni-directional deployment, to give UE enough time to perform handover.
Limit the UE moving away from the serving RRH for Uni-directional deployment.
Proposals
In this contribution, we discuss on NR FR2 HST deployment Scenario-A. Our observations and proposals are:
1. Do not consider Bi-directional deployment for Scenario A.
Select Ds_offset = 44m for Uni-directional deployment for Scenario A.
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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 [1]
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