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Introduction
In this contribution, the UE spherical coverage requirements for FR2 HST WI [1] is discussed.
Discussion
In RAN4#101-e meeting the way-forward [2] was agreed; for the UE spherical coverage requirement, the following agreement is achieved in GTW (Thursday, 11th Nov):
Agreement:
· Directions of antenna panels: 
· Boresight directions for forward and backward panels shall be declared by UE vendors.
· FFS whether the limitation on boresight directions is needed
· Coordination system to be used for requirement definition: 
· Option-1: absolute coordination system:
· Option 2: relative coordination system (relative to the claimed boresight direction)
· Spherical coverage x%-tile point per panel
· Azimuth angle (i.e., phi) range to cover: 
· Option-1: [-45, +45] degree relative to absolute coordination system
· Option-2: [-25, +25] degree relative to UE declared boresight direction
· Other options are not precluded
· Elevation angle (i.e., theta) range to cover: 
· Option-1: [45, 90] degree relative to absolute coordination system
· Option-2: [-10, +10] degree relative to UE declared boresight direction

The absolute coordinate may not be clear enough until the antenna panels are installed on the rooftop of the train, as we understand the absolute direction is defined for the train and rail track. Some UE implementation may support adjustment of boresight direction with mechanical tilt at the time of installation. Furthermore, the conformance testing would be done with the UE in a test chamber before installation onto the train. There is no absolute coordinate in the test chamber, so it is anyway necessary to indicate how the UE is installed on the train to define the coordinate. Therefore, declaration of either coordinate (i.e., a direction of the train) or boresight (i.e., a direction of the beam) is anyway needed to conduct the OTA testing. Option 2 (declaration of boresight direction) will provide more flexibility w.r.t. in UE implementations and installations.
Although the exact test procedure may be up to RAN5, only declared directions (or declared spherical coverage area) per panel can be tested, i.e., at most a half of the sphere per panel (or even much smaller than the half to limit the number of tested directions). This may save the test time not to find the peak direction or test all the test points for the entire sphere to find the coverage area. Therefore, declaration-based testing makes much more sense for this type of UEs; on the other hand, handheld devices need to cover wide spherical area, so the entire sphere needs to be tested anyway.
Observation 1: Absolute coordinate may not be clear enough in the conformance test environment.
Proposal 1: Coordination is based on relative angles from UE declared boresight directions.

Regarding the spherical coverage x%-tile point, two proposals were discussed in RAN4#101e. Option 1 is to use the spherical area based on deployment geometry, i.e., phi range [-45, +45] and theta range [+45, +90] in the absolute coordinate system proposed in [5] for the worst-case angles of the beams. Option 2 is based on the target beam coverage (or coverage of all beams width), i.e., phi range [-25, +25] and theta range [-10, +10] in the declared boresight directions.
Option 1 can verify the performance even for the worst-case angle; thus, it can guarantee the performance until the last possible beam switch point or the minimum distance to RRH. However, EIRP/EIS drop could be very large at the worst-case angle, so the requirement may need to be relaxed too much (or it may be too stringent if EIRP/EIS drop [X] dB is small). Even such an EIRP/EIS drop is large, UE can still work in the network by triggering a handover earlier to the next RRH, so this worst-case angle does not need to be tested explicitly as a RAN4 minimum requirement. Further, the worst-case angle could be covered by side lobes in some UE implementation so it would be difficult to agree [X] dB at the worst-case beam angle among all UE implementations due to large production variations of side lobe characteristics. Furthermore, this worst-case angle +/-45 degree was once agreed for Demod requirement, which is too extreme in our view.
On the other hand, Option 2 would be based on the coverage of the intrinsic main lobe beam widths, so it would be more suited for the test point to define and distinguish the performance among UE implementations. In other word, it is a sweet spot for testing EIRP/EIS drop at this %-tile point. Therefore, it is proposed to take Option 2 such that [X] dB is not too large or unsuited for testing.
Proposal 2: Azimuth angle (i.e., phi) range to cover [-25, +25] degree relative to UE declared boresight direction.
Proposal 3: Elevation angle (i.e., theta) range to cover: [-10, +10] degree relative to UE declared boresight direction.
Conclusion
In this contribution, the UE RF requirement for FR2 HST has been discussed.
Observation 1: Absolute coordinate may not be clear enough in the conformance test environment.
Proposal 1: Coordination is based on relative angles from UE declared boresight directions.
Proposal 2: Azimuth angle (i.e., phi) range to cover [-25, +25] degree relative to UE declared boresight direction.
Proposal 3: Elevation angle (i.e., theta) range to cover: [-10, +10] degree relative to UE declared boresight direction.
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