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1.	Introduction
At RAN4 #101-e, the group discussed on the relaxations for the FR2 inter-frequency relative SS-RSRP accuracy requirements based on the previous WF from RAN4 #100-e [1-5]. However due to the indication that another margin should also be introduced as the upper bound margin [5], comprehensive solution is necessary.
In this contribution we explain our thoughts on each margin and discuss a way to define them for this test case.

2.	Discussion
[bookmark: _Hlk91593934]2.1 Considerations on each margin for inter-freq. relative SS-RSRP accuracy requirement
 As of now 3 kinds of margins are proposed for FR2 inter-frequency relative SS-RSRP accuracy TC, i.e. (1) UE gain difference between different operating bands (Ginter), (2) Rough beam gain reduction caused by a misalignment between fine beam peak and rough beam (D), and (3) RSRP gain difference between the beam peak direction and spherical coverage direction with rough beam. We’d like to discuss on the characteristics of these margins.
(1) UE gain difference between different operating bands (Ginter)
As mentioned in the previous discussion papers [4][7], Cell 2 and Cell 3 are selected from 2 different frequency layers in this test case. Thus, the corresponding antenna gain for each cell can be different in a UE especially for the case of inter-band. The modelling of contributions affecting SS-RSRP reported values is extracted from TR38.903 [8].  In addition to this characteristic, since it is anticipated that the gain may vary depending on the UE power class, it is preferrable that this relaxation factor is defined independently from other factors as mentioned in our previous discussion paper [3]. This factor should also be applied to both lower and upper bound of the test requirement since the gain may vary to either positive or negative direction. 
Proposal 1: Ginter is defined in the TS 38.133 independently from other relaxation factors.
Proposal 2: Ginter is applied to both the lower bound and upper bound of the test requirement for the relative SS-RSRP accuracy test.
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Figure 2.1-1: Modelling of contributions affecting SS-RSRP reported values extracted from TR38.903
(2) Rough beam gain reduction caused by a misalignment between fine beam and rough beam (D)
Detail of this factor is mentioned in [4][7]. Since this test is assuming the rough beam for both angle of arrival 1 (spherical coverage) and 2 (Rx beam peak), due to the UE antenna design constraint that the direction of rough beam peak is not always aligned with the beam direction of the fine beam peak, there is a case that the antenna gain at the Rx beam peak direction found by the fine beam peak search procedure can be smaller than that of the spherical coverage direction under the rough beam condition. This factor should be applied only to the lower bound of the test requirement since this behaviour affects only to the direction of gain reduction and does not increase the antenna gain. 
Proposal 3: Gain reduction (D) is applied to the lower bound of the test requirement for the relative SS-RSRP accuracy test.
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Figure 2.1-2: Example that the beam forming gain may be higher at AoA1 than at AoA2 (Extracted from [4])
(3) RSRP difference between the beam peak direction and spherical coverage direction with rough beam
 This relaxation was proposed at the RAN4 #101-e meeting in [5]. In addition to the existing -X, which is derived as (UE Refsens - UE Spherical coverage) from TS 38.101-2 clauses 7.3.2 and 7.3, the new proposal was to add a gain difference between the fine beam and rough beam at the beam peak direction (Y) at the upper bound test requirement. However, we have a question with its observation on following points. 
(i)	In the discussion paper [5], it is assumed that the maximum difference could be –X + Y, which means the actual Y (Y’) can be 0 dB at the beam peak direction.  But considering the current UE design, we assume it is not aligned with the idea of fine beam and rough beam. (There should be a gain difference between fine beam and rough beam.)  Thus, we suppose adding full volume of Y (i.e. 7 dB for PC3 UE described in [8]) as the new relaxation factor to the upper bound is too much. 
Observation 1: The idea to add the full volume of Y (i.e. 7 dB for PC3 UE) to the upper bound is not aligned with the current UE design which has fine beam and rough beam. 
(ii)	Next let’s suppose that the actual gain difference between fine beam and rough beam at the beam peak direction (Y’) is smaller than 7 dB for PC3 UE based on the observation in [5]. It can be true, and we imagine that the UE vendor (or chipset vendor?) is designing it to be somewhere around 3 or 6 dB to achieve the quicker cell search by the rough beam. But if Y’ is 3 or 6 dB for example, then an actual gain difference between fine beam and rough beam at the spherical coverage direction (Z’) should also be similar since the gain difference of fine and rough beam can be achieved by reducing an actual number of active antenna elements for the beam, 1/2 or 1/4 from the fine beam case. In a case Y’ and Z’ is similar, we suppose that we do not need to add the new relaxation factor since we already have X for the upper bound of the test requirement. For the relationship between X, Y and Z, refer to the figure 2.1-3 extracted from [5].
Observation 2: Actual gain differences between fine beam and rough beam for both beam peak direction (Y’) and spherical coverage direction (Z’) should be similar. 
Observation 3: It is questionable that the new relaxation Y should be added to the upper bound of the test requirement. 
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Figure 2.1-3: Maximum gain difference between AoA2 and AoA1 (Extracted from [5])

2.2 Correlation between the relaxation factors
 Considering the relaxation factors above, (1) UE gain difference between different operating bands (Ginter) and (2) Rough beam gain reduction caused by a misalignment between fine beam and rough beam (D), they have no correlation from a viewpoint of frequency and beam alignment. Hence, we assume it is natural that both relaxations are defined independently and applied to the current test requirement for inter-freq. relative SS-RSRP accuracy test requirement.
Observation 4: Since the relaxation factor (1) and (2) has no correlation, it is natural that we define them independently and apply to the test requirement. 

3. Conclusion
In this contribution we discussed the characteristics of the candidate relaxation factors for the FR2 Inter-frequency Relative SS-RSRP accuracy test case. 
Proposal 1: Ginter is defined in the TS 38.133 independently from other relaxation factors.
Proposal 2: Ginter is applied to both the lower bound and upper bound of the test requirement for the relative SS-RSRP accuracy test.
Proposal 3: Gain reduction (D) is applied to the lower bound of the test requirement for the relative SS-RSRP accuracy test.
Observation 1: The idea to add the full volume of Y (i.e. 7 dB for PC3 UE) to the upper bound is not aligned with the current UE design which has fine beam and rough beam. 
Observation 2: Actual gain differences between fine beam and rough beam for both beam peak direction (Y’) and spherical coverage direction (Z’) should be similar. 
Observation 3: It is questionable that the new relaxation Y should be added to the upper bound of the test requirement. 
Observation 4: Since the relaxation factor (1) and (2) has no correlation, it is natural that we define them independently and apply to the test requirement.
 Associated draft CR is provided [9].
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Appendix A: Antenna gain difference between fine and rough beams
Following figures are extracted from TR 38.903 [8] for reference
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Figure A-1: Fine and rough beams, Rx Beam peak direction
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Figure A-2: Fine and rough beams, spherical coverage directions
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