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1. Introduction
In this contribution, the viewpoints about spherical coverage for HST_FR2 are provided.
2. Discussion
In RAN4# 101-e meeting, the following agreements about spherical coverage requirement were reached[1]:
	Agreement:
· The unified RF requirements for FR2 HST UE are defined except spherical coverage 
· FFS on spherical coverage requirements
· Option 1: use the union of the largest spherical coverage of theta and phi to define the unified requirements 
· Option 2: The unified RF requirement for FR2 HST UE is defined based on one particular scenario requiring the largest spherical coverage. 
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 directio


The azimuth angle ranges are depicted in figure 1, figure 2 and figure 3. It can be seen from these figures that scenario B uni-directional deployment has the largest azimuth angle span.


Figure 1 Azimuth range for scenario A uni-directional deployment


Figure 2 Azimuth range for scenario B uni-directional deployment


Figure 3 Azimuth range for scenario B bi-directional deployment
Observation 1: scenario B uni-directional deployment has the largest azimuth angle span.
Figure 4, figure 5 and figure 7 depict the elevation angle range for scenario A uni-directional deployment, scenario-B uni-directional deployment and scenario-B bi-directional deployment.


Figure 4 elevation range for scenario-A uni-directional deployment


Figure 5 elevation range for scenario-B uni-directional deployment



Figure 6 elevation range for scenario-B Bi-directional deployment
Table 1 summarize the elevation angle range for different scenario deployment combinations with different Hdiff.
	Hdiff
	Elevation angle
	Value 
	Angle span

	10
	a_near_scnA_uni
	35.2644
	34.4575

	
	a_far_scnA_uni
	0.8068
	

	
	a_near_scnB_uni
	3.1749
	2.4710

	
	a_far_scnB_uni
	0.7039
	

	
	a_near_scnB_bi
	1.5043
	0.7040

	
	a_far_scnB_bi
	0.8003
	

	30
	a_near_scnA_uni
	64.7606
	62.3413

	
	a_far_scnA_uni
	2.4193
	

	
	a_near_scnB_uni
	9.4480
	7.3372

	
	a_far_scnB_uni
	2.1108
	

	
	a_near_scnB_bi
	4.5047
	2.1051

	
	a_far_scnB_bi
	2.3996
	


From table 1, we can see that scenario-A uni-directional deployment has the largest elevation angle span.
Observation 2: scenario A uni-directional deployment has the largest elevation angle span.
Based on the above analysis, option 1 can be considered to define the unified spherical coverage requirements.
Proposal 1: To consider option 1 to define the unified spherical coverage requirements.
With regard to azimuth angle range, option 1 the range of [-45, +45] degree relative to absolute coordination system can be considered to define spherical coverage x%-tile point per panel.
From table 1 we can find that the elevation angle range depend on the Hdiff for the same scenario deployment combination.
If Hdiff is assumed 10m, the elevation angle range of option 1 can be considered. On the other hand the Hdiff in practical deployment may larger than 10m, so other value for Hdiff should be considered for the elevation angle range.
Observation 3: Other values than 10m for Hdiff need to be considered for the elevation angle range.
For relative coordinates vs absolute coordinates, we believe that both can work and are essentially equivalent. We tend to use absolute coordinates for testing, which makes the test specification more simplified and the test results of various manufacturers more consistent. 
Proposal 2: To consider absolute coordination system for testing.
RRH deployment on both sides was discussed in RRM session [2]:
	Agreements:
Consideration of RRH positions at one/both sides of rail track doesn’t have impact on 6Rx beams agreement in Scenario B (set 2)
Way forward:
FFS, whether it is necessary and how to address scenario-B (Set 2) with two-side RRH


If RRH deployment on both sides is considered, the coverage of the HST CPE need to cover both sides which demands wider azimuth angle span as depicted below.


Figure 7 Azimuth range for scenario B uni-directional deployment with RRH deployed at both sides.
As shown in figure 7, when RRHs are deployed on both sides of the track, the azimuth coverage of HST CPE is required to be doubled.
Observation 4: The azimuth coverage of HST CPE is required to be doubled when RRHs are deployed on both sides of the track.
3. Conclusion
In this contribution, we provide the following observations and proposals for spherical coverage for HST_FR2:
Observation 1: scenario B uni-directional deployment has the largest azimuth angle span.
Observation 2: scenario A uni-directional deployment has the largest elevation angle span.
Observation 3: Other values than 10m for Hdiff need to be considered for the elevation angle range.
Observation 4: The azimuth coverage of HST CPE is required to be doubled when RRHs are deployed on both sides of the track.
Proposal 1: To consider option 1 to define the unified spherical coverage requirements.
Proposal 2: To consider absolute coordination system for testing.


4. Reference
R4-2120066 WF on FR2 HST UE requirements
R4-2120292 WF on FR2 HST RRM (part 1)
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