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1 Introduction

During RAN#89-e, a WI was approved relating to developing high speed train requirements for FR2. At this meeting, as the first stage of this WI FR2 deployment scenarios should be discussed. This contribution presents some considerations on scenarios.
2 Discussion

A good reference point for considering FR2 HST deployments is the Release-17 further enhanced MIMO WI. As part of this work, RAN1 has discussed and agreed some parameters for FR2. Parameters agreed or discussed in RAN1 that may be relevant to the RAN4 work are captured below.

	Parameter
	Value

	Ds, Dmin
	Mandatory: Ds=200-300m, Dmin=30-50m

Optional: Ds=700m, Dmin=150m

Optional: Ds=580m, Dmin=5m

	TRP height
	For Ds 200-300m, TRP height 20m

For Ds 700m, TRP height 35m

For Ds 580m, TRP height 5m

	UE height
	1.5m baseline

	BS antenna
	Azimuth and elevation downtilt to point towards midpoint between TRPs. Antenna parameters as in table 2 below

	UE antenna
	Parameters as in table 3 below

	BS array configuration
	2 ports: [Mg, Ng, M, N, P]=[1, 1, 4, 8, 2]

	UE array configuration
	2 ports: [Mg, Ng, M, N, P]=[1, 1, 2, 4, 2]

	Propagation condition
	CDL extension (CDL D/E, DS = 20ns/30ns)


Table 2: BS antenna parameters from RAN1
	Radiation power pattern of a single antenna element for TRP
	Vertical cut of the radiation power pattern (dB)
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	Horizontal cut of the radiation power pattern (dB)
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	3D radiation power pattern (dB)
	
[image: image3.wmf](

)

(

)

(

)

{

}

max

dB

dB

dB

,

,

90

0

,

min

)

,

(

A

A

A

A

f

q

f

q

f

q

¢

¢

°

=

¢

¢

¢

¢

+

°

=

¢

¢

¢

¢

¢

¢

-

-

=

¢

¢

¢

¢

¢

¢



	
	Maximum directional gain of an antenna element GE,max
	8 dBi


Table 3: RAN1 assumptions on Antenna element pattern for UE

	Parameter
	Values

	Antenna element radiation pattern in [image: image5.png]8"
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	Antenna element radiation pattern in [image: image8.png]
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	Combining method for 3D antenna element pattern (dB)
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	Maximum directional gain of an antenna element GE,max
	5dBi


It is important to note that considering the antenna array physics, the BS assumption of 65 degree, 8dBi elements corresponds to an element spacing of around 0.7 lambda. The UE assumption of 90 degree and 5dBi corresponds to an element spacing of around 0.5 lambda. Considering current mm wave technology status, it is feasible to build a BS array with around 0.5 lambda spacing, which will provide increased beamforming performance (in the form of reduced grating lobes). We thus propose to adopt an assumption of 0.5 lambda spacing for the BS, which translates into assuming table 3 for both BS and UE.
Proposal 1: Assume table 3 parameters (corresponding to 0.5 lambda spacing) for both BS and UE.
The assumptions state that the UE height is assumed to be 1.5m. Assuming that the UE is a train mounted device, this is rather low if the UE is to be mounted on the train roof. Around 4-6m may be a more accurate assumption.
Proposal 2: Assume UE height of e.g. 5m rather than 1.5m

Regarding the BS positioning parameters (Ds, Dmin, height) it is important to decide whether the assumption should be BS positioned along the trackside (in which case the assumption Ds=580m, Dmin=5m, height 5m may be more appropriate or BS further away from the track. This may impact RRM considerations as well as the Doppler profile, since beam management may prove difficult if Dmin is 5m. We note that for FR1, the assumption is 150m.
Proposal 3: Clarify whether outdoors the BS is positioned at trackside or further away similar to FR1
Another question is whether and how coverage in tunnels is assumed. Within tunnels, the possibilities for BS positioning are clearly more limited.

Proposal 4: Clarify whether coverage is provided in tunnels and if so, the assumed deployment.
3 Conclusion

This contribution has summarized assumptions from RAN1 on FR2 HST. These assumptions can form a baseline, although it is better to assume 0.5 lambda spacing and corresponding antenna parameters and a UE height of around 5m. The position of the BS needs further discussion and may relate to the feasibility of beam management.
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