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1.
Introduction

At the RAN4 NR Adhoc in San Diego, a Way Forward on performance testing for FR2 (NR mmWave demodulation testing) was agreed in R4-1801288 [2].
In summary, RAN4 agreed to adopt “pure baseband” testing methodology for demodulation performance testing in FR2, with the scope being Rank 2 maximum. Rank 2 spatial MIMO is not included. The method requires that the UE supports power measurement reporting per receiver port, but does not require reporting of relative phase between receivers.

This Text Proposal aims to capture the required test system functionality for the demodulation and CSI Baseline Setup in TR 38.810 [1]. These clauses for demodulation baseline are currently empty.
The main changes are as follows:

· Include CSI in the clause titles, along with demodulation testing
· Add statement that mmWave testing is assumed to be Over-the-Air (OTA)
· Add diagram showing a single dual-polarized TRxP with one angle of arrival, with a measurement antenna directed towards the DUT

· Summarise the required capability to achieve a specific isolation between two nominally orthogonal paths from the dual-polarised TRxP to the UE
We note that TS 38.101-4, which will define detailed UE demodulation and CSI requirements, does not yet exist. As these requirements emerge, the required isolation should become clear, and the proposed demodulation and CSI baseline setup can be validated, or updated as required. 
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7
UE demodulation and CSI testing methodology

7.1
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 demodulation and CSI tests for the 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 demodulation and CSI testability.
7.2
Measurement setup

7.2.1
Baseline setup

7.2.1.1
Description

The baseline measurement setup of UE demodulation and CSI characteristics for f > 6 GHz is capable of establishing an OTA link between the DUT and a number of emulated gNB sources with one angle of arrival (AoA) to the UE, and is shown in Figure 7.2.1.1-1 below.
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Figure 7.2.1.1-1: Baseline measurement setup of UE demodulation and CSI characteristics
The key aspects of the baseline setup are:

-
In an anechoic chamber

-
The criterion for determining the far-field distance is described in 7.2.1.3
-
One TRxP with a dual-polarized measurement antenna directed at the DUT
-
Fading Propagation Conditions
-
Fading propagation conditions between the DUT and the emulated gNB sources are modelled as Tapped Delay Line
-
A positioning system such that the angle between the dual-polarized measurement antenna and the DUT has at least two axes of freedom
-
Together with the DUT, a capability to achieve a specific isolation between two nominally orthogonal paths from the dual-polarised TRxP to the UE, enabling Rank 2 transmission.
-
The capability may use per-port power reporting from the UE 
-
Once established, the setup is expected to be fixed and to be used with UE beamlock to allow testing of DUT baseband features under a “virtually cabled” scenario
-
Capability to select the best UE beam during initial call setup 
-
For setups intended for measurements of UE demodulation and CSI characteristics in non-standalone (NSA) mode with 1UL configuration, an LTE link antenna is used to provide the LTE link to the DUT

-
The LTE link antenna provides a stable LTE signal without precise path loss or polarization control
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.]
7.2.1.2
Parameter mapping to demodulation and CSI requirements

<Editor’s note: clause content is FFS>

7.2.1.3
Far-field criteria

Whether the system needs to be operated in the far field is FFS
7.2.1.4
Testing and calibration aspects

7.3
Summary of measurement uncertainty and test tolerances

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