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1.
Introduction

At RAN4#86bis in Melbourne, R4-1805995 [1] was agreed, and covers the usage of measurement grids when doing a beam peak search. Although most of the document is concerned with UE Tx beam peak search, the same reasoning applies to UE Rx beam peak search:

· A total of three measurement grids are currently considered
1. Beam Peak Search Grid: using this grid, the TX and RX beam peak direction will be determined using 3D EIRP (for TX beam peak direction) and 3D RSRP measurements (for RX beam peak directions). A sample procedure is outlined in [R4-1804444]
This document considers the use of RSRP in an Rx Beam Peak Search.
2.
Search method 
2.1 Tx Beam Peak Search

As explained in [1] and [2] a Tx Beam Peak Search measures the power received by the Test system antenna over a range of angles relative to the UE, with the array of angles forming the measurement grid. The direction giving the highest EIRP across the points of the measurement grid is taken as Tx Beam Peak.
An uncertainty contribution of 0.25dB is proposed in [1] to allow for the measurement grid not being exactly aligned to the actual beam peak direction, based on certain assumptions about the UE antenna. In choosing the direction giving the highest EIRP, it is assumed that increased EIRP from the UE under test results in increased power measured by the test equipment, meaning that the test equipment is monotonic.
2.2 Rx Beam Peak Search

When searching for the Rx beam peak, we rely on RSRP measurements from the UE to report the received power. The relevant NR RSRP accuracy requirements are not defined yet in TS 38.133 [4], but are likely to be defined in a similar way to LTE. Assuming the core requirements are defined in a similar way as in TS 36.133 [5], the UE could report RSRP anywhere within the allowed range of absolute accuracy. We also assume here that the requirement applies to the serving cell itself, although the text is not explicit: 
9.1.2.1
Absolute RSRP Accuracy

Unless otherwise specified, the requirements for absolute accuracy of RSRP in this clause apply to a cell on the same frequency as that of the serving cell.
The accuracy requirements in Table 9.1.2.1-1 are valid under the following conditions:

Cell specific reference signals are transmitted either from one, two or four antenna ports.

Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled.

RSRP|dBm according to Annex B.3.1 for a corresponding Band
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Figure 1: Allowed RSRP reporting based on Absolute accuracy requirement
The green line in Figure 1 shows ideal RSRP reporting, where the UE report corresponds exactly to the received EPRE. The blue dashed lines show the highest and lowest RSRP values the UE is allowed to report. Anything between is allowed. Although not claiming to be typical behaviour, the red line or orange lines would be allowed, and we can note:

· The UE could report the same RSRP over a range of EPRE values (red line)
· The reported RSRP could suddenly jump for the same EPRE value (orange line)

· The reported RSRP is not necessarily monotonic with respect to EPRE

These characteristics would make it very hard to find an Rx beam peak based on reported RSRP.
Relative RSRP is also specified in TS 36.133 [5], but is only specified in terms of another cell:
9.1.2.2
Relative Accuracy of RSRP

The relative accuracy of RSRP is defined as the RSRP measured from one cell compared to the RSRP measured from another cell on the same frequency.
The accuracy requirements in Table 9.1.2.2-1 are valid under the following conditions:

Cell specific reference signals are transmitted either from one, two or four antenna ports.

Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled.

RSRP1,2|dBm according to Annex B.3.8 for a corresponding Band.
It is not clear whether Relative accuracy applies between different values for the measured serving cell.
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Figure 2: Allowed RSRP reporting if Relative accuracy requirement applies to the same cell
When doing an angular sweep to find the Rx beam peak, we can translate these characteristics to the diagram in Figure 3 if the absolute accuracy applies, or Figure 4 if the relative accuracy applies:
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Figure 3: Rx beam peak search - UE reported RSRP versus angle of arrival, based on absolute
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Figure 4: Rx beam peak search - UE reported RSRP versus angle of arrival, based on relative
An angular error can result in both cases, and would be smaller if the relative accuracy applies, but the search may not find the true peak. To reliably find the Rx beam peak, the reported RSRP would need to be monotonic with respect to EPRE. At present in TS 36.133 [5], there is no UE core requirement relating to this.
3.
Clarifications
To decide whether RSRP can be used in an Rx Beam Peak Search, RAN4 is asked to clarify the following points:

· Does the Absolute accuracy Reported RSRP requirement apply to the serving cell itself?
· Does the Relative accuracy Reported RSRP requirement apply with respect to EPRE, between different EPRE values for the serving cell?
· For NR in FR2, would RAN4 be prepared to specify a monotonicity requirement for reported RSRP with respect to EPRE?
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Annex A
Extract from endorsed draft CR R4-1802339 [3] for TS 38.101-2:

3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

TX beam peak direction: direction where the maximum total component of EIRP is found

RX beam peak direction: direction where the maximum total component of RSRP and thus best total component of EIS is found
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