
[bookmark: Title][bookmark: DocumentFor][bookmark: _Toc193024528]3GPP TSG-RAN WG4 Meeting # 101-e	R4-2117626
Electronic Meeting, November 01-12, 2021


Agenda item:	8.9.3
Source: 	Qualcomm Incorporated
Title: 	On FR2 HST RF Requirements
Document for:	Discussion
Introduction
In RAN4 #100-e meeting, the RF requirement was discussed and a WF was approved [1]. In this contribution, we provide our view on open issues.
Discussion
Spherical coverage of UE
We have the following proposal for the coordinate system:
Proposal 1: Following the legacy coordinate system, we assume the azimuthal plane is parallel to the ground, and 90 degrees theta angle is parallel to the around, 0 degrees is pointing towards the sky. On the azimuthal plane, 0 and 180 degrees are parallel to the track, and the phi range is [-180, 180] and theta range is [0, 180].
In demod requirement, the switching point is set to 10m for scenario A. The corresponding phi angle range with Dmin = 10m is [-45, 45]. When the height difference between RRH and train rooftop is within 10m, the theta range is [45, 90]. A unified spherical coverage requirement covering all the scenarios is phi = [-45, 45] and theta = [45, 90] for one panel. The other panel should cover phi = [135, 180] and [-135, -180] and the same theta angle range. Note that scenario B has slightly larger angle on phi, but much smaller theta angle at the switching point. Therefore, we can focus on scenario A range for spherical coverage definition. 
Proposal 2: For the agreed FR2 HST demod scenarios, azimuth angle range = [-45, 45] and polar angle range = [45, 90] are enough to cover the possible RRH directions from UE perspective.
For reference, we calculate the coverage percentage as the legacy requirement in the following. The Ratio of the sphere surface coverage in FR2 HST is

This sphere coverage is for one panel. UE needs two back to back panels to cover the RRH in the front and back, and therefore the sphere coverage is doubled. Note that the sphere coverage derived above aligns with fixed wireless access point requirement.
Proposal 3: UE is assumed to have 2 back to back panels.
Rate adaptation may not work well as normal scenarios in HST because of the extremely high UE speed. Therefore, keeping low variation on received power at UE and at gNB is preferred. Since the UE boresight direction aligns with the direction of the RRH on the RRH’s coverage boundary, the EIRP drop requirement needs to be within the pathloss difference between switching point and coverage edge to ensure the SINR at the switching point is comparable to the coverage edge. Such EIRP drop requirement can ensure stable SNR along the track. 
Proposal 4: Set EIRP drop requirement to keep received power at gNB stable.
We plot the pathloss below.
[image: ]
Since pathloss range in scenario B is smaller than scenario A, we use scenario B to set the EIRP drop requirement. The difference between the switching point and coverage edge in scenario B is 15dB. Therefore, we propose EIRP drop requirement to be 15dB to ensure stable SINR in FR2 HST operation.
Proposal 5: EIRP drop requirement for HST is -15dB.
Proposal 6: REFSENSE requirement can follow PC5.
Based on our analysis in [2], min peak EIRP should be 31.2dBm.
Proposal 7: Set EIRP = 31.2dBm for FR2 HST UE.
Conclusion
Proposal 1: Following the legacy coordinate system, we assume the azimuthal plane is parallel to the ground, and 90 degrees theta angle is parallel to the around, 0 degrees is pointing towards the sky. On the azimuthal plane, 0 and 180 degrees are parallel to the track, and the phi range is [-180, 180] and theta range is [0, 180].
Proposal 2: For the agreed FR2 HST demod scenarios, azimuth angle range = [-45, 45] and polar angle range = [45, 90] are enough to cover the possible RRH directions from UE perspective.
Proposal 3: UE is assumed to have 2 back to back panels.
Proposal 4: Set EIRP drop requirement to keep received power at gNB stable.
Proposal 5: EIRP drop requirement for HST is -15dB.
Proposal 6: REFSENSE requirement can follow PC5.
Proposal 7: Set EIRP = 31.2dBm for FR2 HST UE.
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