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1. Introduction
In the RAN4#86 meeting [1] was agreed which consolidates the definition of RRM NR FR2 baseline system in TR 38.810. The purpose of this discussion paper is to point out the implications of the baseline system definition (ending SI work), in the process of test requirements / cases definition (starting performance WI work). 
2. Discussion

The definition of the RRM baseline system as per the latest TR 38.810 (v.2.0.0) is as follows:
******************************************************************

6.2
Measurement setup
6.2.1
Baseline setup
6.2.1.1
Description

The baseline measurement setup of RRM characteristics for f > 6 GHz is capable of establishing an OTA link between the DUT and a number of emulated gNB sources and is shown in Figure 6.2.1.1-1 below.
[image: image1.emf]
Figure 6.2.1.1-1: Baseline measurement setup of RRM characteristics

The RRM baseline measurement setup shall fulfill the following capabilities:

TRxPs and Cells:

-
Up to 2 NR transmission reception points TRxPs are emulated.

- 
For non-standalone (NSA) NR devices, the test setup shall emulate in addition 1 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, simultaneously 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 simultaneously active (emulating signal) angles of arrival AoAs.

-
For the scope of Rel-15 testing, it is assumed that NMAX_AoAs = [2]. The validity of this assumption depends on the definition of the test requirements.

Angular Relationship:

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

-
For NMAX_AoAs = 2 the setup shall enable following relative angular relationships between the NMAX_AoAs simultaneously active AoAs: 30°, 60°, 90°, 120°, 150° and 180°. In case of NMAX_AoAs > 2, the angular relationship between NMAX_AoAs simultaneously active AoAs is FFS.
Multiple DL transmission antenna ports: 

- 
In case of multiple DL transmission antenna ports are required for RRM testing, the transmission scheme is polarization diversity.
Fading Propagation Conditions:

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

Measurement Uncertainty: 

-
It is likely that the measurement uncertainty budget for the RRM setup may contain additional measurement uncertainty elements relative to the setup defined in 5.2.1.

Applicability Criteria:

-
The system applies at least to DUTs with a radiating aperture of D ≤ 5cm.

-
[A manufacturer declaration on the following elements is needed:

- 
Manufacturer declares antenna arrays size.

-
If multiple antenna panels that are phase coherent are defined as a single array, the criterion on DUT radiating aperture applies to this single array.]

6.2.1.2
Parameter mapping to RRM requirements

<Editor’s note: clause content is FFS>

6.2.1.3
Far-field criteria

<Editor’s note: clause content is FFS>

6.2.1.4
Testing and calibration aspects
******************************************************************

The RRM baseline system has been defined as a summary of capabilities it shall support, without mandating a certain implementation. These capabilities are result of the work of the testability SI considering on one side input from vendors on the assumptions on RRM NR FR2 requirements, as well as input from TE industry on what is feasible to be implemented for a conformance market, both for the Rel-15 timeframe. 
As such, at the beginning of the performance part of the NR WI in RAN4, it is important to draw the attention of the group on the main capabilities of the baseline system. They are listed in the following:
a) Up to 2 emulated TRxPs

b) Up to [2] simultaneously active AoAs (TE antennas providing signal). 

· Crucial aspect of the TE complexity. 2 active antennas and one DUT lie on same plane, ensuring a convenient shape of the OTA chamber.
· More than simultaneously active 2 AoAs to be considered only if required by tests. This would add lot of complexity to the TE, especially one dimension more to the OTA chamber shape.
c) Up to 2x2 polarization MIMO as transmit/receive diversity
· Only if required, example (as per LTE) in RLM scenarios.

d) Fading conditions modelled as TDL.
· Only if required.

· This model can be the equivalent of CDL and TDL models described in TR 38.901.

e) Dynamic relative angular relationship between DUT and all active TE antennas with 2 axis of freedom. 
· For test coverage in terms of absolute test points in the space, etc.

f) Fixed relative angular offset between 2 simultaneously TE active antennas: 30°, 60°, 90°, 120°, 150° and 180° (30° grid covering the whole range  [0°,180°])
· For relative position between 2 simultaneously active TRxPs, etc.

· 180° is an extreme case and can introduce very high uncertainties in the quiet zone. 
How feasible is this scenario in reality (2 TRxPs and the UE on one line)?
· For more than 2 simultaneously active TRxPs, FFS.

g) Far-field criteria is FFS.
· In case of a multi probe scenario, the FF-distance results from RF work might need to be revisited.

· In case of a multi probe scenario, since the far-field distance applies and increases the size of OTA chamber in many directions, the necessity of far-field / sufficiency of near-field could be considered to be checked.
h) MU are TBC

· In case of a multi probe scenario, the MU results from RF work might need to be revisited.

· In case of a multi probe scenario, requirements to consider high tolerances.

i) Applicability criteria to devices is TBC.

· In case of a multi probe scenario, probably different to Demod.

The SI cannot put limitation to WI work, but in order for the work to be effective, it is recommended to consider as much as possible the above SI output as a framework for the definition of the WI test requirements. This means that the test requirements could be defined so, that they are testable with the agreed capabilities of the RRM baseline system. Please note that RAN5 is also taking the output of the SI as an early input, so it can prepare the necessary test environment for the required progress of the work to meet the seeked timeline.
Proposal 1: RAN4 considers defining RRM NR FR2 test requirements so, that they are testable with the capabilities of the RRM baseline system in TR 38.810. 

On the other hand the above capabilities of the RRM baseline system, have been defined for each aspect separately (e.g. number of simultaneously active probes, MIMO, propagation channel), while the support of combined capabilities is up to the definition of the requirement. At this point, it should be emphasised, that any combined complexity in the test definition, is translated into additional complexity and costs for the TE. Thus combined complexity is not recommended in the test case if not directly required as relevant for the requirement. In other words, it should be considered whether e.g. in a multi TRxPs scenario, it can be avoided to add MIMO and/or fading, if not directly relevant for the requirement. The same approach was followed in LTE, where for each test case only the necessary (requirement relevant) complexity was defined, avoiding an apriority of maximal complexity in every test case. 

Proposal 2: RAN4 considers avoiding combined complexity in the definition of test cases, if not directly relevant for the requirements.
(The understanding of Proposal 2, was already agreed in the early SI work as conclusion 4 in [2].)
3. Conclusion
Considering the status of the RRM NR FR2 baseline system in the latest TR 38.810, it is proposed:
Proposal 1: RAN4 considers defining RRM NR FR2 test requirements so, that they are testable with the capabilities of the RRM baseline system in TR 38.810. 

Proposal 2: RAN4 considers avoiding combined complexity in the definition of test cases, if not directly relevant for the requirements.
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