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1.
Introduction

At RAN4#85 in Reno, there were a number of discussions on NR mmWave demodulation testing, such as R4-1713050 [2], R4-1712315 [3] and R4-1712702 [4].
In summary, Anritsu’s view is that there is a need for both baseband and full end-to-end demodulation test, as explained in our companion documents R4-1800020 [5] and R4-1800021 [6]. This Text Proposal aims to capture the required test system functionality for the demodulation and CSI Baseline Setup in TR 38.810 [1].
We acknowledge also the ideas in a related RAN5 contribution from Qualcomm in R5-180008 [7].
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 multiple TRxPs with different angles of arrival, each with a dual-polarized measurement antenna directed towards the DUT, driven by channel emulators
· Summarise the usage for both the “OTA with no antenna” method with UE beamlock which de-embeds the UE antenna gain, and the “OTA with antenna (dynamic channel geometry)” method with UE autonomous beam steering which allows end-to-end test including beam steering.
The number N of spatially distinct TRxPs, the position of the spatially distinct TRxPs, and the number of channel emulators, capable of providing dual-polarized downlink signals to M of the TRxPs simultaneously, are FFS.
The general scheme is intended to cover the type of beam steering scenarios described in R4-1713050 [2], and hence give good overall test coverage, along with the capability to provide testing of DUT baseband features under a “virtually cabled” scenario.
TS 38.101-4, which will define detailed UE demodulation and CSI requirements, does not yet exist. As these requirements emerge, the required number for N and M 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 applying one or multiple beams with different angles of arrival (AoA) to the UE, and is shown in Figure 7.2.1.1-1 below. Note that the TRxP positions are indicative only. 
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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:

-
Far-field measurement system in an anechoic chamber

-
The criterion for determining the far-field distance is described in 7.2.1.3
-
A number N (value FFS) of TRxPs, each with a dual-polarized measurement antenna directed at the DUT
-
The N TRxPs are arranged to have different angles of arrival to the UE. The positions are FFS, but are assumed to be fixed.
-
A number M (value FFS, and ≤ N) of channel emulators, capable of providing dual-polarized downlink signals to M of the TRxPs simultaneously
-
Multiple TRxPs and channel emulators allow the test system to realise the “OTA with antenna (dynamic channel geometry)” method and provide test coverage of UE beam steering
-
Together with the DUT, a capability to.
-
characterise a fixed DUT Rx antenna pattern using one TRxP
-
apply the inverse DUT Rx antenna pattern to one TRxP via channel emulators, together with a desired downlink channel model
-
and hence to realise the “OTA with no antenna” method with UE beamlock which de-embeds the UE antenna gain and allows testing of DUT baseband features under a “virtually cabled” scenario
-
A positioning system such that the angle between the set of dual-polarized measurement antenna and the DUT has at least two axes of freedom
-
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
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

<Editor’s note: clause content 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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