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1 Introduction
In this paper, we discuss the current requirements in the test case for FR2 inter-frequency relative RSRP accuracy. 
2 Discussion
The inter-frequency relative RSRP accuracy in FR2 were verified in the following test cases in TS38.133:
· A.5.7.1.2 EN-DC inter-frequency case measurement accuracy with FR2 serving cell and FR2 target cell
· A.7.7.1.2 SA inter-frequency case measurement accuracy with FR2 serving cell and FR2 target cell
We will take A.5.7.1.2 as an example to illustrate the issue we found in the test case.

In A.5.7.1.2, AoA Setup 4b according to clause A.3.15.4.2 is used for the test case. According to Table A.5.7.1.2.2-2, Cell 2 (the serving cell) is configured by TE at AoA1 which is randomly picked from the subset of angles which fulfils the spherical coverage requirement, while Cell 3 (neighboring cell) is configured by TE at AoA2 along the Rx beam peak direction. 

Table A.5.7.1.2.2-2: SS-RSRP inter-frequency OTA related test parameters
	Parameter
	Config
	Unit
	Test 1
	Test 2

	
	
	
	Cell 2
	Cell 3
	Cell 2
	Cell 3

	Angle of arrival configuration
	1~4
	
	Setup 4b according to clause A.3.15.4.2
	Setup 4b according to clause A.3.15.4.2

	
	
	
	AoA1 
Spherical coverage
	AoA2 
Rx Beam Peak
	AoA1 
Spherical coverage
	AoA2 
Rx Beam Peak



Note that, the beam peak direction is determined based on fine beam assumption during EIS 3D scan. It is not the beam peak for rough beam which is used for L3 measurement. On the other hand, since AoA1 randomly picked from the spherical coverage (also determined based on fine beam), it is possible that UE may achieve a better rough beam gain at AoA1 than AoA2, as illustrated in Figure 1.
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[bookmark: _Ref71053605]Figure 1. One example that the beam forming gain may be higher at AoA1 than at AoA2

[bookmark: _Ref71054841]Observation 1: In the FR2 inter-frequency RSRP relative accuracy test, the beam peak AoA2 for Cell 3 is determined through fine beam, not rough beam. UE may achieve a better rough beam gain at AoA1 (for Cell 2, selected from spherical coverage) than AoA2.

The test requirement for this SS-RSRP relative accuracy is provided in Table A.5.7.1.2.3-2. 
Table A.5.7.1.2.3-2: SS-RSRP relative accuracy test requirement
	
	Test requirement Notes1,2,3,4

	Cell 3 – Cell 2
	SSB_RP3 - SSB_RP2 -δ ≤ Reported RSRP(dB) ≤ SSB_RP3 - SSB_RP2 +δ –(X)

	Note 1: 	SSB_RPn is the equivalent power received by an antenna with 0dBi gain at the centre of the quiet zone configured in the test for the cell n under consideration
Note 2: 	δ is the RSRP relative accuracy requirement from Table 10.1.5.1.2-1
Note 3: 	Void 
Note 4: 	X is the Spherical coverage gain difference in dB, derived as (UE Refsens - UE Spherical coverage) from TS 38.101-2 [19] clauses 7.3.2 and 7.3.4, selected according to the UE power class and operating band. X is always a negative value.



The factor X is introduced to accommodate the beamforming gain difference between Rx beam peak and spherical coverage. X is only introduced on the right hand side of the in-equation, meaning that RAN4 expects the beamforming gain for measuring Cell 3 is likely higher than that for Cell 2, but not the other way around. 
[bookmark: _Ref71054842]Observation 2: In current FR2 inter-frequency RSRP relative accuracy test requirement, the gain difference margin X is only added in the right hand side of the in-equation, meaning that RAN4 expects the Rx beamforming gain for measuring Cell 3 is always higher than that of Cell 2, but not the other way around.
One can easily finds that there is an contradiction between Observations 1 and 2. We suggest RAN4 to further check whether this test requirement needs to be revised or not.
[bookmark: _Ref71054845]Proposal 1: RAN4 to check whether to revise the current test requirements for FR2 SS-RSRP relative accuracy (A.5.7.1.2 and A.7.7.1.2), which only introduce the gain difference margin X in the upper bound, but not in the lower bound.

Furthermore, in this inter-frequency test, Cell 2 and Cell 3 are selected from 2 different frequency layers, e.g., they can be from the same band or different bands. When they are from 2 different bands, their antenna gain could be different. For example, Cell 2 from AoA1 (spherical coverage) is on n261 while Cell 3 from AoA2 (beam peak) is on n260, and the antenna gain of n261 is higher than n260. 
In order to fulfil the current test requirement, UE is mandated to equalize the antenna gain between 2 bands. Such a UE implementation does not seems to honestly reflector the exact signal power level difference experienced by UE. We believe that during Rel-15 time frame, the discussion mainly focused on intra-band scenarios. There was no attention paid on how the requirement should be applied for inter-band scenarios. As a result, we suggest RAN4 to further check if existing requirements also applicable to inter-frequency measurement on a different band.
[bookmark: _Ref71054849]Observation 3: Current SS-RSRP relative accuracy test requirement mandates UE to equalize the antenna gain difference between 2 bands, which seems not well-discussion in Rel-15.
[bookmark: _Ref71054852]Proposal 2: RAN4 to check whether the current test requirements for FR2 SS-RSRP relative accuracy (A.5.7.1.2 and A.7.7.1.2) can also be applied to inter-frequency measurement on a different band. 
3 Summary
In this paper, we raise the issue we found in current test requirements for FR2 SS-RSRP relative accuracy test cases (A.5.7.1.2 and A.7.7.1.2). We have the following observations and proposals.
Observation 1: In the FR2 inter-frequency RSRP relative accuracy test, the beam peak AoA2 for Cell 3 is determined through fine beam, not rough beam. UE may achieve a better rough beam gain at AoA1 (for Cell 2, selected from spherical coverage) than AoA2.
Observation 2: In current FR2 inter-frequency RSRP relative accuracy test requirement, the gain difference margin X is only added in the right hand side of the in-equation, meaning that RAN4 expects the Rx beamforming gain for measuring Cell 3 is always higher than that of Cell 2, but not the other way around.
Proposal 1: RAN4 to check whether to revise the current test requirements for FR2 SS-RSRP relative accuracy (A.5.7.1.2 and A.7.7.1.2), which only introduce the gain difference margin X in the upper bound, but not in the lower bound.
Observation 3: Current SS-RSRP relative accuracy test requirement mandates UE to equalize the antenna gain difference between 2 bands, which seems not well-discussion in Rel-15.
Proposal 2: RAN4 to check whether the current test requirements for FR2 SS-RSRP relative accuracy (A.5.7.1.2 and A.7.7.1.2) can also be applied to inter-frequency measurement on a different band.
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