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1. Introduction
According to the test procedure of TX beam peak direction search and EIRP spherical coverage as described in section 5.2.1.3.7 of TR 38.810[1], each test grid point is corresponding to two EIRP values separately for each orthogonal link polarization: EIRP(PolLink=), EIRP(PolLink=).
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Assume the total grid points number is N (N can be different for peak EIRP and spherical coverage). For totally N test grid points, there will be 2*N EIRP values. For peak EIRP, it is clear that to choose the maximum EIRP among the 2*N EIRP values. But for spherical coverage, it is not so clear how to build the CDF curve: based on N grid points? Or based on 2*N EIRP values? From the wording above “total EIRP for all grid points”, it seems more like to build spherical coverage CDF based on 2*N EIRP values.
For beam correspondence requirements as agreed in the WF [2] of RAN#82 plenary meeting, there is a new requirement as beam correspondence tolerance. The test grid points of beam correspondence tolerance are the grid points where the UE meets the spherical coverage requirements, which is a subset (Nsubset) of all grid points (N) for spherical coverage. 

[image: image2]
Similar to spherical coverage, there will be more than Nsubset delta EIRP values due to orthogonal link polarization. When building CDF for beam correspondence tolerance with delta EIRP, the same issue occurs: the CDF shall be based on grid points? Or based on delta EIRPs of orthogonal polarizations?
It is necessary to explicitly make clear how to deal with the EIRPs of different link polarization for each grid points when building CDF no matter for spherical coverage or for beam correspondence tolerance. In this contribution, we discussed different options for this issue.
2. Discussion

EIRP spherical coverage indicates the multi-directional performance of FR2 UEs. It is a basic requirement and many other requirements are based on spherical coverage, for example, beam correspondence, RRM, etc.

Depending on the different antenna architecture or hardware implementations for FR2 UEs, for each test grid point, the EIRP(PolLink=) and EIRP(PolLink=) may be different. Consequently, the grid points where meets spherical coverage requirements may not overlap for different link polarizations. Figure 2-1 shows the illustration of possible scenarios for the grid points distribution depending on orthogonal link polarizations:
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Fig. 2-1 illustration of grid points distribution meeting spherical coverage requirements

It can be seen that EIRP for spherical coverage has two dimensions: grid point dimension and link polarization dimension. The two dimensions make spherical coverage and beam correspondence tolerance test complicated.
Observation 1: each test grid point is corresponding to two EIRP values separately for each orthogonal link polarization: EIRP(PolLink=), EIRP(PolLink=).

Observation 2: The distribution of EIRP(PolLink=) and EIRP(PolLink=) in spherical measurement grid may not overlap.
When building CDF for spherical coverage or beam correspondence tolerance, there can be many possible ways to deal with the EIRP data sets from the aspects of grid points and link polarization
Option 1: based on grid points and link polarization (1 CDF for  -pol & 1 CDF for  -pol)
Option 2: based on grid points or link polarization (1 CDF with double sets of EIRP by aggregation)
Option 3: based on grid points only (1 CDF with single set of EIRP by average)   
Option 1: based on grid points and link polarization (1 CDF for  -pol & 1 CDF for  -pol)
With option 1, spherical coverage CDF will be implemented twice separately for two orthogonal link polarizations. Two CDF will be built for  -polarization link and  -polarization link respectively, thus two EIRPtarget-CDF will be obtained and both shall meet the spherical coverage requirement.
Option 2: based on grid points or link polarization (1 CDF with double sets of EIRP by aggregation)
With option 2, two sets of EIRP for two orthogonal link polarizations are aggregated into one set, and spherical coverage CDF will be built with the aggregated EIRP set, thus only one EIRPtarget-CDF will be obtained which is expected to meet the spherical coverage requirement.

Option 3: based on grid points only (1 CDF with single set of EIRP by average)
With option 3, each test grid point has only one EIRP by averaging EIRP(PolLink=) and EIRP(PolLink=), and spherical coverage CDF is built per grid points with the averaged EIRP values, thus only one EIRPtarget-CDF will be obtained which is expected to meet the spherical coverage requirement.
The above 3 options are summarized in Table 2-1.

Table 2-1 options for building spherical coverage CDF

	Option
	Dimension and logic
	CDF and EIRP data set
	EIRPtarget-CDF

	Option 1
	Grid AND polarization
	1 CDF with EIRP(PolLink=) &

1 CDF with EIRP(PolLink=)
	EIRPtarget-CDF 

EIRPtarget-CDF 

	Option 2
	Grid OR polarization
	1 CDF with {EIRP(PolLink=), EIRP(PolLink=)}
	EIRPtarget-CDF (grid, pol)

	Option 3
	Grid only
	1 CDF with AVG(EIRP(PolLink=), EIRP(PolLink=))
	EIRPtarget-CDF (grid)


According to current test procedure for spherical coverage described in section 5.2.1.3.7 of TR 38.810[1], option 2 seems more aligned with current specification. However, considering the feasibility of spherical coverage in beam correspondence tolerance test and RRM test, it is necessary to explicitly make clear the exact procedure for EIRP spherical coverage among above 3 options.
Proposal 1: it is necessary to explicitly make clear the exact procedure for EIRP spherical coverage among 3 options listed in Table 2-1 of this contribution.
Beam correspondence tolerance test can be seen as a subset of spherical coverage test, so the same principle can be leveraged from the options of spherical coverage.
Proposal 2: beam correspondence tolerance test can leverage the same option of spherical coverage.
3. Conclusion
Observation 1: each test grid point is corresponding to two EIRP values separately for each orthogonal link polarization: EIRP(PolLink=), EIRP(PolLink=).

Observation 2: The distribution of EIRP(PolLink=) and EIRP(PolLink=) in spherical measurement grid may not overlap..

Proposal 1: it is necessary to explicitly make clear the exact procedure for EIRP spherical coverage among 3 options listed in Table 2-1 of this contribution.
Proposal 2: beam correspondence tolerance test can leverage the same option of spherical coverage.
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 The TX beam peak direction is where the maximum total component of EIRP(PolLink=) or EIRP(PolLink=) is found.


……


The EIRPtarget-CDF is then obtained from the Cumulative Distribution Function (CDF) computed using total EIRP for all grid points.





RAN4 should specify the procedure and a single tolerance level for beam correspondence by RAN#84 as follows 


For each of the test points in the grid, two EIRP should be calculated. 


…… 


Delta EIRP = EIRP2-EIRP1 


The test grid points where beam correspondence is verified are the grid points where the UE meets the spherical coverage requirements as specified in 6.2.1.3 of TS38.101-2 


The Delta EIRP CDF is obtained from the Cumulative Distribution Function (CDF) computed using Delta EIRP from all test points.


……  


































































































Ideal overlap for orthogonal polarizations





partial overlap for orthogonal polarizations
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 -polarization link
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