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1
Introduction
This text proposal aims to reflect the proposals in [2] for the identified open items for the UE Demodulation and CSI testing methodology scope in the TR 38.810.
2
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3
Text Proposal

The following changes are proposed.
========================== Start of change #1 ==========================
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 (e.g. 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 UE demodulation and CSI test methodology.
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.

7.2
Measurement setup

7.2.1
Baseline setup

7.2.1.1
Description

The baseline measurement setup of NR UE demodulation and CSI characteristics for frequency bands above 6GHz 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:

-
Test is conducted in an anechoic chamber

-
 The test is shall be performed in the radiative near field or in the far field.
-     The minimum measurement distance is described in 7.2.1.2
-
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
-
The test system shall allow the following modes of noise emulation:
-    Mode 1: Emulation of fixed SNR conditions at the DUT 

-
Can be used for the multi-path fading or static propagation conditions tests 

-    Mode 2: Emulation of “noise-free” conditions at the DUT
-
Mode can be used for the sustained data rate (SDR) tests with static propagation conditions
-    Test system should ensure that the SNR at the DUT is above certain threshold.

-     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 1 UL 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 diameter of D ≤ 15cm






7.2.1.2
Measurement distance

The test shall be performed in the radiative near field (limit of the Fresnel region) or in the far field. The minimum measurement distance R is be defined according to the following formula:
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where D is the maximum diameter of the test volume (e.g. for smartphones D = 15cm), and λ is the wavelength.
7.2.1.3
Testing and calibration aspects

<Editor’s note: clause content is FFS>

7.2.1.4
Test metrics and requirements

For the UE Demodulation and CSI testing methodologies the SNR accuracy and range are the key aspects which affect the applicability of test methods to verify UE baseband performance. The test methodology is expected to ensure the following SNR accuracy and range in order to allow UE Demodulation and CSI performance testing: 
-    Support SNR accuracy of ±[X] dB

-    Support emulation of SNR in the range from [-6dB] to [X dB] for Mode 1 noise emulation 
-    Support emulation of SNR not less than [X dB] for the Mode 2 noise emulation 
The measurement equipment is also expected to be capable to measure typical UE Demodulation and CSI metrics (e.g. throughput, block-error rate, CSI statistics) similar to the metrics defined in the TS 36.101.
7.3
Summary of initial uncertainty assessment


The supported SNR accuracy is the key metric for measurement uncertainty. The detailed analysis of MU factors affecting SNR accuracy measurement uncertainty is provided in Annex B.3. <Note: Add RAN 87 conclusion on initial uncertainty assessment for SNR accuracy, e.g. that test method can achieve target SNR accuracy and SNR range specified in Section 7.2.1.4>.
In addition, the measurement equipment RF impairments may become the source of performance uncertainty for UE demodulation testing and it is concluded that the measurement equipment TX EVM shall not exceed [X%] in order to allow UE demodulation testing.
========================== End of change #1 ==========================
========================== Start of change #2 ==========================
B.3
Measurement uncertainty budget for UE demodulation testing methodology

B.3.1
Baseline setup


The supported SNR accuracy is identified as the key metrics which affect the UE Demodulation and CSI performance measurement uncertainty. The following factors were identified to affect the emulated SNR accuracy at the DUT side:

-    Emulated SNR level (i.e. supported SNR range as described in Section 7.3)

-    Test method and measurement equipment characteristics

-    Measurement distance

-    Measurement equipment probe antenna gain 

-    Measurement equipment probe TX power

-    Measurement equipment probe TX EVM (RF impairments)

-    DUT characteristics 

-    Noise Figure 

-    Antenna gain

-    Implementation loss

Notes: DUT characteristics may depend on the particular device (i.e. vendor), tested frequency band. Example parameters are described in R4-1804667. 

<Note: need to add detailed methodology to assess the SNR accuracy and example analysis >
========================== End of change #2 ==========================
