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Background
During RAN4#97-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-B.
Discussion
Here we analysis the link budget with the assumption shows in the following Table 2-1.
Table 2-1 Simulation assumptions for link budget analysis
	Parameter
	Value

	Carrier frequency
	30GHz

	Ds
	700m

	Dmin
	150m

	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]



Bi-directional
For Bi-directional deployment, one or two beam is assumed. The boresight is pointed to the railway in the middle point between 2 RRHs. The best beam in figures can be derived as the beam which has the strongest power among all beams.
[image: ][image: ]
The link budget remaining can be about 7.9 dB and 21.1dB for one and two beam case respectively. For one beam case, the power of side-lobes for different beams change rapidly when UE is near to the midpoint of two RRH and the minimum time duration for the best beam with same beam index can be about 200 ms that is a little larger than 160 ms that is the L1-RSRP measurement period for HST FR2 scenario as analysis in [2]. The link budget remaining is also degradation when UE is near to the RRH. For two beam case, the number of UE beam switching can be further reduced and the coverage when UE is under the RRH can be further improved. Therefore, we propose to use 2 beams for Bi-directional deployment for Scenario B.
Use 2 beams for Bi-directional deployment for Scenario B (700m/150m).
Uni-directional
For Uni-directional deployment, one or two beam is assumed. The boresight is pointed to the railway at the distance of Ds. The best beam in figures can be derived as the beam which has the strongest power among all beams.
[image: ][image: ]
The link budget remaining can be about 14.1 dB and 16.7 dB for one and two beam case respectively. For one beam case, the main-lobe of beams are used for all time. The coverage and the number of beam switching should be balanced for selecting the number of beams to be used. Considering sufficient link budget remaining for one beam case, we prefer to use one beam for Uni-directional deployment for Scenario B.
Use one beam for Uni-directional deployment for Scenario B.
Coverage
For downlink, as per Section 6.3.1 of TS 38.141-2, there is no upper limit for the rated carrier TRP of BS type 2-O. We don’t think there is any coverage issue under HST FR2 scenario for downlink.
	The BS rated carrier TRP for BS type 1-O shall be within limits as specified in table 6.3.1-1.
Table 6.3.1-1: BS rated carrier TRP limits for BS type 1-O
	BS class
	Prated,c,TRP

	Wide Area BS
	(note)

	Medium Range BS
	≤ + 47 dBm

	Local Area BS
	≤ + 33 dBm

	NOTE:	There is no upper limit for the Prated,c,TRP of the Wide Area Base Station.



There is no upper limit for the rated carrier TRP of BS type 2-O.



For uplink, UE maximum output power limits for PC4 is derived from TS 38.101-2 as following Table 2.3-1 shows. Maximum EIRP can be 43dBm at the candidate operating band, so the gap between RRH Tx power assumed in downlink budget and the maximum PC4 UE Tx power is 4dB. As per analysis in above clauses, the link budget remaining can be 17.1dB and 10.1dB for Bi-directional and Uni-directional deployment respectively for Scenario B for uplink that is sufficient.
Table 2.3-1: UE maximum output power limits for power class 4
	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)

	n257
	23
	43

	n258
	23
	43

	n260
	23
	43

	n261
	23
	43



There is no any coverage issue under HST FR2 Scenario B assuming PC4 for both uplink and downlink.
Proposals
In this contribution, we discuss on NR FR2 HST deployment Scenario-B. Our observations and proposals are:
1. There is no any coverage issue under HST FR2 Scenario B assuming PC4 for both uplink and downlink.
1. Use 2 beams for Bi-directional deployment for Scenario B (700m/150m).
Use one beam for Uni-directional deployment for Scenario B.
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