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Introduction
The Rel-18 RAN4 leading WI enhanced NR support for high speed train scenario in frequency range 2 (FR2) was approved at RAN#95 [1]. One of the objects is the multi-panel RF requirements. During RAN4#107, the topic was discussed and WF[6] was approved. This document provides further thoughts on this topic.
Issue 2-1: DL power level for 2AoA spherical coverage
· Proposals
· Option 1: legacy requirement + X, X=0.0dB (Samsung, Nokia)
· Option 2: legacy requirement + X, X=0.5dB (Huawei)
· Agreement
· Align the simulation assumptions and RAN4 is targeted to agree on X value next meeting based on the simulation and analysis.

Issue 2-2: AoA area for 2AoA spherical coverage
· Agreement
· All possible angular separations are applicable for core requirements as long as the two test points are from Area-1 and Area-2 respectively; 150° angular separation in theta of UE coordination is used for test verification.

Discussion
DL power level for 2AoA spherical coverage
During RAN4#107, the simulation assumption was agreed. The specific RF requirement would be decided based on further simulation.
Below figure shows the reference antenna pattern used for our simulation. The white painted area shows one of the UE spherical coverage area as specified in Table 6.2.1.6-3a of TS 38.101-2.
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Based on our simulation, when DL signal are received from 2AoA simultaneously, the SNR loss compared with 1AoA performance is 0.1~0.2dB.
During past RAN4 meetings, companies think the SNR loss to the extent of 0.x dB could be neglected. One of the technical reasons is there would be implementation factor which could further reduce the SNR loss, such as signal blockage of panel plate. Having this in mind, we think it’s acceptable to leverage the DL signal level of 1AoA spherical requirement.
Proposal 1: For 2AoA spherical requirement, leverage the DL signal level of Rel-17 1AoA spherical requirement.

AoA area for 2AoA spherical coverage
In RAN4#107, it was agreed that 150° angular separation in theta of UE coordination is used for test verification. This was due to the limitation of test system that only a few AoA separations could be supported during the test.
Considering the definition of spherical coverage range of HST PC6 UE, 150° was a reasonable selection for the AoA separation. It needs further discussion on how to scan the spherical coverage grids with a fixed 150° AoA separation.
The Reference coordinate system and DUT default alignment are specified as Figure J.1-1 and Figure J.1-2 in TS 38.101-2.
[image: CoordinateSystem][image: DUTalignment01_trimetric_Matricesv1]
a) Reference coordinate system               b) DUT default alignment
Figure 1 Reference coordinate system and DUT default alignment
Figure 2 shows possible AoA pairs when the DUT rotates around z-axis. In Figure 2a) the red surface shows the 1st AoA pair with , and in Figure 2b) the 1st AoA pair with . In both Figure 2a) and 2b) the blue surface shows the 2nd AoA pair when DUT rotates around z axis by . The 2 AoAs of 2nd pair come from opposite sides of the rail, which is not a typical deployment of HST scenario. Therefore, this is not a preferred measurement setup. 
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a) Theta of AoA pairs are [75 o, 75o]            b) Theta of AoA pairs are [60 o, 90o]
Figure 2  DUT rotates around z-axis
Figure 2 shows possible AoA pairs when the DUT rotates around x-axis. In Figure 3a) and 3b) the red surface shows the 1st AoA pair which is the same as that in Figure 1. The blue surface shows the 2nd AoA pair when DUT rotates around x axis by . The 2 AoAs of 2nd pair come from the same side of the rail, and could represent different elevation angles which corresponds various combination of the distance from RRH and the height of RRH. It’s proposed that the measurement is performed with this setup.
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a) Theta of AoA pairs are [75 o, 75o]            b) Theta of AoA pairs are [60 o, 90o]
Figure 3  DUT rotates around x-axis
Proposal 2: During measurement, the DUT is rotated around x-axis.
Conclusion.
This document discusses the requirement of multi-panel reception and provides following proposal and observation.
Proposal 1: For 2AoA spherical requirement, leverage the DL signal level of Rel-17 PC6 spherical requirement.
Proposal 2: During measurement, the DUT is rotated around x-axis.
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Table 6.2.1.6-3a: UE spherical coverage evaluation areas for power class 6.

- 6 range (degree) ¢ range (degree)
Area1e 901060~ 37510 +37.50
Area2- 90 1060~ 142.5t0 21750

INOTE 1. When testing power class 6 UEs, DUT orientation can be determined according 1o the UE
‘spherical coverage evaluation areas, not necessarily following default alignment in Figure
J1-2 or positioning guidelines in clause J.3.+

INOTE 2.

High speed train deployment is expected to be w.LJ, the reference coordination system: &

= 90 (degree) corresponds to the ground plane the train is running on, and ¢= 0 or 180
with & = 90 are the train track directions





