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1.	Introduction
The main remaining issue of RF requirements for FR2 HST simultaneous operation is the DL power level for 2AoA spherical coverage. According the approved WF [1] of last meeting, it was agreed that RAN4 is targeted to agree on the X value this meeting based on simulation and analysis.
	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.



In this contribution we provide our simulation results and further analysis, and propose to reuse the legacy EIS spherical coverage spec value as the DL power for 2AoA spherical coverage, and some discussion is provided as well for UE coordinate system for clarification
2. 	Discussion
2.1	DL power for 2AoA spherical coverage
Following the agreed simulation assumption in WF [1], the beam assumption is highSpeedMeasFlagFR2-r17 = set2, so we need to set 3 beams for each panel in each area for Area-1 and Area-2 respectively, refer to Figure 2.1-1 for beam arrangement illustration. The other 3 beams in Area-2 are symmetrical with those in Area-1.
[image: ]3 beams boresight in Area-1:
θ = {75, 75, 75} deg
ϕ = {-25, 0, 25} deg
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Figure 2.1-1. Illustration of beam arrangement in Area-1 in simulation
The simulation results for above typical beam arrangement is that X=0.075dB. We also simulated other beam arrangement and find that in most cases the X value is around 0.1dB, refer to table below for details
Table 2.1-1. Simulation results for DL power level of 2AoA spherical coverage
	3 beams boresight in Area-1
	Gain drop between peak & spherical
	X value

	· θ = {75, 75, 75} deg
· ϕ = {-25, 0, 25} deg
	8.0dB
	X=0.075dB

	· θ = {75, 75, 75} deg
· ϕ = {-20, 0, 20} deg
	10.5dB
	X=0.13dB

	· θ = {75, 75, 75} deg
· ϕ = {-30, 0, 30} deg
	7.7dB
	X=0.07dB



Observation 1:	the simulation results show that the X value is around 0.1dB under ideal simulation assumption.
Note that the simulation assumption is ideal and mainly targeted to simulate the beam forming performance in panel’s boresight direction which is usually free space. When adopting the simulation assumption to simulate the back lobe performance, there is usually blockage by panel plate in practical product so the back lobe gain is over-estimated in the simulation. By taking the implementation aspects into account, the X value can be ignored.
Observation 2:	the X value can be ignored if taking implementation aspects into account.
Considering above both simulation results and practical implementation aspects, the X value can be set as 0dB, i.e., the legacy EIS spherical coverage spec value can be reused as DL power level for HST 2AoA spherical coverage.
Proposal 1:	X=0dB and reuse the legacy EIS spherical coverage spec value as DL power level for HST 2AoA spherical coverage

2.2	UE coordinate system
In previous meeting there was discussion on test verification where UE coordinate system is involved. Companies have different understanding on this. In this section we provide some clarifications.
FR2 HST spherical coverage has been specified with reference to the reference coordinate system defined in Annex J.1 of TS38.101-2, and the mapping between HST deployment and reference coordinate system is also provided:
	The minimum EIRP measured over the spherical coverage evaluation areas specified below is defined as the spherical coverage requirement and is found in Table 6.2.1.6-3 below. UE spherical coverage evaluation areas are found in Table 6.2.1.6-3a below, by consisting of Area-1 and Area-2, in the reference coordinate system in Annex J.1. The requirement is verified with the test metric of EIRP (Link= Spherical coverage grid, Meas=Link angle).
Table 6.2.1.6-3: UE spherical coverage for power class 6
	Operating band
	Min EIRP over UE spherical coverage evaluation areas (dBm)

	n257
	20

	n258
	20.4

	n261
	20

	NOTE 1: 	Minimum EIRP over UE spherical coverage evaluation areas is defined as the lower limit without tolerance
NOTE 2:	The requirements in this table are verified only under normal temperature conditions as defined in Annex E.2.1.
NOTE 3:  	The requirements in this table are applicable to FR2 PC6 UE with the network signalling [highSpeedMeasFlag-r17] configured as [set2].



Table 6.2.1.6-3a: UE spherical coverage evaluation areas for power class 6
	
	θ range (degree)
	ϕ range (degree)

	Area-1
	90 to 60
	- 37.5 to + 37.5

	Area-2
	90 to 60
	142.5to 217.5

	NOTE 1: 	When testing power class 6 UEs, DUT orientation can be determined according to the UE spherical coverage evaluation areas, not necessarily following default alignment in Figure J.1-2 or positioning guidelines in clause J.3.
NOTE 2: 	High speed train deployment is expected to be w.r.t. the reference coordination system: θ = 90 (degree) corresponds to the ground plane the train is running on, and ϕ= 0 or 180 with θ = 90 are the train track directions.






Based on above previous requirements, it can be seen that the UE coordinate system can be interpreted as exactly the same as the reference coordination system. The test verification should also follow the required reference coordinate system as highlighted in the NOTEs of Table 6.2.1.6-3a of TS38.101-2.
Observation 3	UE coordinate system for PC6 UE is exactly the same as the reference coordinate system, and the test verification should follow the required reference coordinate system as indicated in Annex J.1 and the NOTEs in Table 6.2.1.6-3a of TS38.101-2

3. 	Conclusion
Observation 1:	the simulation results show that the X value is around 0.1dB under ideal simulation assumption.
Observation 2:	the X value can be ignored if taking implementation aspects into account.
Proposal 1:	X=0dB and reuse the legacy EIS spherical coverage spec value as DL power level for HST 2AoA spherical coverage
Observation 3	UE coordinate system is exactly the same as the reference coordinate system for PC6 UE, and the test verification should follow the required reference coordinate system as indicated in Annex J.1 and the NOTEs in Table 6.2.1.6-3a of TS38.101-2
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