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1. Introduction

This Text Proposal captures changes to the RRM Measurement Baseline Setup in TR 38.810 v1.0.0 Subclause 6.2.1 as per the rational and proposals in [1]. 
2. References

[1] R4-1802866: Capabilities and definition of NR FR2 RRM measurement baseline system, Rohde & Schwarz, Discusison
---   <Start of text proposal> ---

6
UE RRM testing methodology

6.1
General

Testability aspects of the UE have been considered. Unless otherwise indicated below, device under test (DUT) refers to UE nodes. The exact list of RRM tests for UE can only be determined once the core requirements are settled.

For frequency bands above 6GHz (eg mm-wave), conducted antenna connectors are assumed not to be available at DUT and the OTA testing is considered as the baseline approach for NR RRM testability. 
The possibility of performing conducted tests using an intermediate frequency (IF) were evaluated. It was decided that this approach would be challenging to standardise for various reasons since IF is an internal interface in the DUT and using a standardised IF (signal level, number of IF ports, IF frequency etc) would preclude many different DUT implementations including direct conversion receivers. In addition, IF testing excludes all components which operate at the radio frequency such as RF filters, duplexers, transmit receive switch, low noise amplifier (LNA), power amplifier (PA), analogue beamforming phase shifting elements etc, and the algorithms which control such components from the test.

Further details of a suitable OTA test environment are to be discussed in the work item, and may have impact to the core requirements which are defined. For example, side conditions for the applicability of core requirements should be defined in a way in which they can be ensured in an OTA environment.

6.2
Measurement setup

6.2.1
Baseline setup for Single Probe RRM Performance
6.2.1.1
Description

The baseline measurement setup for RRM characteristics for f > 6 GHz which is capable of establishing an OTA link between the DUT and a number of emulated gNB sources from one spatial direction, is refered as Baseline setup for Single-Probe RRM Performance and is shown in Figure 6.2.1.1-1 below.

<Editor’s note: Same as Figure 5.2.1.1-1>

Figure 6.2.1.1-1: Baseline measurement setup for Single Probe RRM Performance
The baseline measurement setup for Single Probe RRM Performance is based on the UE RF setup defined in 5.2.1, sharing many aspects in common with it, and shall support following specific capabilities:
















TRxPs and Cells:

-
Up to 2 (two) NR transmission reception points TRxPs from same AoAs are emulated. 
- 
For non-standalone (NSA) NR devices, the test setup shall emulate in addition 1 (one) LTE cell. The emulated LTE cell provides a stable LTE signal without precise propagation modelling or path loss control between it and the DUT.

Antennas, polarization:

- 
At least 1 (one) dual-polarized antenna transmitting the signals from the emulated gNB sources to the DUT.
- 
The antenna transmits into the test zone in such a way that signal polarization does not prevent the DUT receiving a consistent, predictable power level. 

Multiple DL transmission antenna ports: 

- 
In case of multiple DL transmission antenna ports are required for Single-Probe RRM Performance testing, the transmission scheme is Polarization Diversity.
Measurement Uncertainty: 

-
The measurement uncertainty budget are the same as for the refered setup defined in 5.2.1.
Fading Propagation Conditions:

-
Fading propagation conditions between the DUT and the emulated gNB sources are modeled as (equivalent) Tapped Delay Line (TDL).

Angular Relationship:

- 
A positioning system such that an angular relationship with two axes of freedom is provided between the DUT and the antenna (or the setup should provide equivalent functionality).
6.2.1.2
Parameter mapping to RRM requirements

<Editor’s note: clause content is FFS>

6.2.1.3
Far-field criteria


Same as described in 5.2.1.3.
6.2.1.4
Testing and calibration aspects

6.2.2
Baseline setup for Multi Probe RRM Performance
6.2.2.1
Description

The baseline measurement setup for RRM characteristics for f > 6 GHz which is capable of establishing an OTA link between the DUT and a number of emulated gNB sources from multiple spatial directions, is refered as Baseline setup for Multi-Directio RRM Performance and is shown (exemplarily) in Figure 6.2.2.1-1 below.
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Figure 6.2.2.1-1: Baseline measurement setup for Multi Probe RRM Performance
The baseline measurement setup for Multi Probe RRM Performance shall suport following capabilities (sharing many aspects in common with Single-Probe RRM Performance setup defined in 6.2.1):
TRxPs and Cells:

-
Up to 2 (two) NR transmission reception points TRxPs from different AoAs are emulated.

- 
For non-standalone (NSA) NR devices, the test setup shall emulate in addition 1 (one) LTE cell. The emulated LTE cell provides a stable LTE signal without precise propagation modelling or path loss control between it and the DUT.

Antennas, polarization, simultaneous active AoAs:

- 
N dual-polarized antennas transmitting the signals from the emulated gNB sources to the DUT.

- 
The antennas transmit into the test zone in such a way that signal polarization does not prevent the DUT receiving a consistent, predictable power level. 

- 
N ≥ NMAX_AoAs, where NMAX_AoAs is the maximum number of total simultaneously emulated AoAs.

- 
For the purposes of Rel-15 testing, NMAX_AoAs = 2

Multiple DL transmission antenna ports: 

- 
In case of multiple DL transmission antenna ports are required for Multi Probe RRM Performance testing, the transmission scheme is Polarization Diversity.
Measurement Uncertainty: 

-
It is likely that the measurement uncertainty budget for the Multi Probe RRM Performance setup may contain additional measurement uncertainty elements relative to the setup defined in 6.2.1.
Fading Propagation Conditions:

-
Fading propagation conditions between the DUT and the emulated gNB sources are modeled as (equivalent) Tapped Delay Line (TDL).

Angular Relationship:

- 
A positioning system such that an angular relationship with two axes of freedom is provided between the DUT and the antennas (or the setup should provide equivalent functionality).

- 
The setup shall enable following relative angular relationship between the NMAX_AoAs emulated AoAs: 30°, 45°, 60°, 75°, 90° and 135°.
6.2.2.2
Parameter mapping to RRM requirements

<Editor’s note: clause content is FFS>

6.2.2.3
Far-field criteria

<Editor’s note: clause content is FFS>

6.2.1.4
Testing and calibration aspects

6.3
Summary of measurement uncertainty and test tolerances

<Editor’s note: clause captures the outcome of the UE RRM test methodology development per SID objectives; detailed measurement uncertainty budgets are listed in Annex B>
