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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The simulations with reduced measurement grid points for TRP/TRS was proposed in RAN4 #105 meeting. And the proposals on minimum number of Grid points for TRP/TRS with constant-step size grids was adopted [1]. 
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This contribution presents our further considerations and proposals on minimum number of grid points.

2 Discussion
As the agreement, the adopted minimum numbers of grid points with constant-step size grids are applied for handheld UEs, and with first priority of Rel-18 FR1 TRP TRS WI. The detailed applicability of the reduced grid points are discussed below.
In the WID of enhancement of UE TRP and TRS requirements and test methodologies [2], there are three main objectives for the core part, i.e. enhancement of anechoic-chamber based test methodology, specification of reverberation-chamber based test methodology, and development of Measurement Uncertainty assessment. Reverb-chamber based test methodology does not related to the concept of measurement grid, so the minimum numbers of grid points are not applicable for the objective of Reverb-chamber test methodology specification. For MU assessment, the “Additional MU” caused by decreased sampling density on measurement grid should be considered in the uncertainty contribution “Coarse sampling grid”, such like the preliminary uncertainty budget for TRP in B.3 and for TRS in B.4 of TR38.834. The measurement uncertainty will be a little larger than original measurement grid when minimum number of grid points are applied.
Regarding the enhancement of the anechoic-chamber based test methodology, the applicability of minimum number of grid points will be discussed according to the sub-objectives separately. 
The first sub-objective is UE with NR 2Tx configuration. whether the coarser sampling grid is applicable for the 2Tx test methodology need further study and discussion, based on the analysis of the phase difference shift between the two transmitting antennas. In the RAN4 #105 meeting, our contribution R4-2219697 presented that the standard deviations of TRP shift increase with bigger constant step size (i.e. less grid points with constant-step size grid). The figure in the contribution is represented below for convenience.
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 Basically speaking, the phase difference shift between the two transmitting antennas inevitably exists during every EIRP measurement on the sphere surface. And the effect of such random shift is weakened by the averaging process of TRP calculation. Obviously, less measurement grid points will introduce more deviation on the TRP values. Therefore, the “additional MU” for NR 2Tx test methodology with coarser measurement grid need further study and analysis. And whether the coarser measurement grid is applicable should be discussed based on the “additional MU” study.
Proposal 1: Whether the coarser measurement grid is applicable for NR 2Tx test methodology should be discussed based on the further “additional MU” study.
The second sub-objective is RedCap devices. Because the minimum number of grid points is derived from the simulation and analysis of the pattern of antenna deployed in smart phone, it is not suitable to apply the coarser measurement grid to RedCap devices. It conforms with the agreement in the last meeting, that the proposed constant-step size grids is for handheld UEs.
The third sub-objective is UE with DL/UL carrier aggregation configuration. there is no applicability issue on CA configuration supposing the EIRP of each carrier is measured with no difference between single carrier TRP measurement.
To summarize, the minimum number of grid points is applicable for CA configurations, is not applicable for RedCap devices. And further “additional MU” study is needed for NR 2Tx test methodology.
Regarding the performance part of the WID, as the minimum number of grid points is adopted for 1Tx handheld UEs, it is suggested to use the minimum number of grid points when specifying 1Tx TRP TRS requirements and recommended tolerance for UE. And it is proposed to perform the lab alignment campaign of 1Tx UEs with the minimum number of grid points, and every lab volunteer should use the same measurement grid configuration.
Proposal 2: It is proposed to perform the lab alignment campaign of 1Tx UEs with the minimum number of grid points, and every lab volunteer should use the same measurement grid configuration.

3 Conclusions
This paper discussed about the applicability of the adopted coarse measurement grid for TRP/TRS measurement with constant-step size grid. And got the following conclusions.
Proposal 1: Whether the coarser measurement grid is applicable for NR 2Tx test methodology should be discussed based on the further “additional MU” study.
Proposal 2: It is proposed to perform the lab alignment campaign of 1Tx UEs with the minimum number of grid points, and every lab volunteer should use the same measurement grid configuration.
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Table 1: Proposed Minimum Number of Grid Points for TRP/TRS with constant-step size grids -

Frequency Min. Additional Fraction of Test
Range: | TestMetric-| Quadrature: | AB[°]:| Number of Points -
amoer MU [dB] -
Grid Points =
P TRP. | Clenshaw-Curtis:| 30~ 62. 0.00- | 62/266~1/43-
TRS. | Clenshaw-Curtis{ 45 26. 008. | 26/62~1/2.4 -
TRP (Note 1) Clesn':r(‘t:";_tz/mw 15. 266 0.00 266/266~ 1.
[>3 GHz] TRP. | Clenshaw-Curtis.| 30~ 62. 007- | 62/266~1/43-
TRS (Note 1) .| Clenshaw-Curtis{ 30 62. 007 62/62~ 1.
TRS. | Clenshaw-Curtis{ 45 26. 021. | 26/62~1/2.4 -

Note 1: The legacy grids are included here in case the increase in MU for the coarser grids cannot be

supported.
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