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Introduction
In the last RAN plenary the Rx beampeak search was identified as one of the open items in the testability study item [1]. In this paper we discuss the issue of Rx beampeak search and share our view on the topic.
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 Background
At the last RAN plenary a WF [1] was approved to further study the Rx beampeak search and possible way to optimize the accuracy of the search.
According to current agreements the Rx beampeak search is conducted by using the RSRP reporting from the device under test and this results has been captured in section 3 of TS 38.101-2 [2]:
“RX beam peak direction: direction where the maximum total component of RSRP and thus best total component of EIS is found”
This discussion however largely took place before the RSRP accuracy of the device was defined. Now that some forms of RSRP accuracy have been defined by the RRM group and captured in TS 38.133, the question has to be answered if the current way to identify the Rx beampeak is accurate enough to find the correct beam and beam direction.
Measurement based on RSRP 
Absolute and Relative SS RSRP accuracy are defined in section 10.1.3.1.1 and 10.1.3.1.2 of TS 38.133 [3] as ±[6] dB for normal conditions. Using any of these values as a basis for performing an RSRP based beampeak search leads to a large uncertainty with regards to the results of the beampeak search.
The absolute RSRP accuracy is defined with regards to the real power (at the center of the QZ) compared to the reported RSRP (measured in the UE baseband). It is not a metric defined to compare multiple RSRP reports over time of the same UE from different AoA. The relative RSRP accuracy in the specification is defined with regards to measurements of an intra-frequency cell on the same frequency as the serving cell. The relative RSRP accuracy is a metric designed specifically to compare different cells, not to compare different RSRP reports of the same cell. For the beampeak search based on RSRP however, the metric that is needed is a measurement of the RSRP coherency, i.e. how consistent will RSRP reports on the same cell will be over time, from changing AoA. And, as we are searching for the beampeak, i.e. the UE antenna pattern, the different gain of the UE antenna in different directions does not constitute a measurement uncertainty here, but actually a measurement result.
Observation 1: Absolute and Relative SS RSRP in 38.133 are defined only for test purposes different than beampeak search and they cannot be used to determine the beampeak search accuracy.
It therefor needs to be better understood how the definition in 38.133 for absolute and relative RSRP apply to single cell measurements and which uncertainties are applicable.
Measurement based on EIS
A different option to the measurement based on RSRP would be to define a beampeak search procedure based on the total component EIS measurement of the UE.
The accuracy of the measurements would be higher compared to the RSRP based method, however measurements would take significantly more time. When performing the EIS search the exact time would depend on factors such as the number of samples measured per power level or the number of power levels needed to be tested. Test time per grid point can be in the area of 20 seconds if everything goes quickly during the measurement (for example no call drops when the antenna pattern of the UE has low gain), but may take much longer as well
Even assuming only 30 seconds per point on the measurement grid and taking into account the currently defined 10224 (for constant step size grids) or 7080 (for constant density grids) points, the test times would be unacceptably long.
Obervation 2: Beampeak search based purely on EIS requires much more time than using RSRP.
Combining RSRP and EIS measurement
Since both an EIS and a RSRP based approach may have issues when used standalone, it should be considered to utilize a combination of those two measurements to find the beampeak direction of the device.
The advantage of the RSRP measurement is that it is a rather fast measurement, so as a first step the RSRP measurement of the device could be used to narrow down the number of points required for an EIS measurement. In principle a procedure could look as follows, with concrete numbers to be further analyzed.
1.) Perform a RSRP measurement on both polarizations for each point on the measurement grid.
2.) Determine all points on the measurement grid for which the reported total component is within a threshold  [x] of the maximum reported value over all grid points.
3.) Perform an EIS search on the identified grid points from step 2 with [y] dB granularity.
4.) The point where the best total component EIS is found is used as the beampeak.
Based on the outlined approach a compromise between measurement speed and accuracy can be achieved. Basic parameters that require further discussion and definition would be to analyze which threshold to use for the RSRP search to identify the points for the EIS search.
For the EIS search an acceptable value for the uncertainty would need to be defined such that the EIS search would not require too many steps and the uncertainty in the found beampeak direction is not too large.
Proposal 1: RAN4 considers a combined RSRP and EIS approach for the Rx beampeak search. 

Proposals
[bookmark: _Ref473660868][bookmark: _Ref473660708][bookmark: OLE_LINK6][bookmark: OLE_LINK7]In this paper we discussed the issue of Rx beampeak search. Based on the observations both an EIS and an RSRP based measurement. Thus in this paper we propose to combine both approaches to optimize the measurement time and accuracy. We make the following observations and propose to endorse proposal 1 as below.
Observation 1: Absolute and Relative SS RSRP in 38.133 are defined only for test purposes different than beampeak search and they cannot be used to determine the beampeak search accuracy.
Obervation 2: Beampeak search based purely on EIS requires much more time than using RSRP.
Proposal 1: RAN4 considers a combined RSRP and EIS approach for the Rx beampeak search. 
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