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START OF CHANGE
4
General

4.1
Device types and UE power classes
In accordance to the study item objectives the following device types are considered in the scope of this study:

-
Smartphone

-
Laptop mounted equipment (such as plug-in devices like USB dongles)

-
Laptop embedded equipment

-
Tablet

-
Wearable devices

-
Vehicular mounted device

-
Fixed Wireless Access (FWA) terminal

-
Fixed mounted devices (e.g. sensors, automation etc.)

-
Other UE types are not precluded for discussion as a second priority

-
The development of test methodology aspects shall initially focus on the FWA, tablet, and smart phone device types
Four different FR2 UE Power Classes are defined in the Rel-15 scope in the [TS 38.101-2]. Different UE power classes are characterized by different UE antenna design assumptions and have different UE maximum output power and reference sensitivity requirements. 
The test methods defined in this document are introduced for handheld UEs and applicable to FR2 UE Power Class 3 unless otherwise stated. The test methods can be applicable for other device types such as FWA, tablets, vehicle mounted UE etc. in case they comply with UE power class 3 requirements. 
The test methods can be further extended to other FR2 UE power classes (i.e. UE power classes 1, 2 and 4). At least the following test methods components are specific to different FR2 UE power classes and shall be adjusted:
-
Measurement grids used for the UE RF Tx and Rx measurements.

-
Noise power level (Noc) and feasible SNR range for UE demodulation and RRM test methodologies.

4.2
Testing configuration

The free space (FS) testing configuration is utilized in this study.

4.3
Test interface

A Test Interface (TI) is needed for certain control and measurement functions. Detailed functions and implementation of the TI are as follows:

-
All UEs supporting NR and operating in frequency range 2 (FR2) shall support the following:

-
A mandatory UE beam lock function (UBF) to simplify the test method complexity, such that

-
The UBF can disable changes to the UE beamforming configuration when in NR_RRC_CONNECTED state

-
The measurement and reporting of synchronization signals reference signal received power per branch (SS-RSRPB) [14], such that

-
These reporting requirements apply to all FR2 UEs in the context of a test loop

-
The signalling associated with reporting SS-RSRPB is in a format which allows the UE to report a vector of values, where the number of the reported values equals to the number of receiver branches on the UE

-
Additional TI functionality is not precluded

4.4
Equivalence criteria

The following 11 points have been agreed as a framework for developing OTA test to prove equivalence. 

1)
Multiple test methods may exist for each requirement.

2)
Each test method will require its own test procedure.

3)
A single conformance requirement applies for each core requirement, regardless of test procedure.

4)
Common maximum accepted test system uncertainty applies for all test methods addressing the same test requirement. Test methods producing significantly worse uncertainty than others at comparable cost should not impact the common maximum accepted test system uncertainty assessment.

5)
Common test tolerances apply for all test methods addressing the same test requirement.

6)
A common way of establishing the uncertainty result from all test methods' individual budgets is established.

7)
A common method of making an uncertainty budget (not a common uncertainty budget) is established.

8)
Establish budget format examples for each addressed test method in the form of lists of uncertainty contributions. Contributions that may be negligible with some DUT and substantial with others should be in this list. For each combination of measurement method and test parameter develop a list with measurement uncertainties.

9)
Describe potential OTA test methods. The description requires information about the test range architecture and test procedure. Addressing each item in each uncertainty budget with respect to the expected distribution of the errors, the mechanism creating the error and how it interacts with properties of the DUT. 

10)
Providing example uncertainty budgets in the TR will be useful in order to demonstrate the way a budget should be defined and how calculating its resulting measurement uncertainty is done, but the figures used in the examples will clearly be only examples and not applicable in general.

11)
Each test method is required to provide technical documentation showing the equivalence of testing methodologies, justification on applicability statement and usage of same baseline metrics for the alternative methodologies.

Each testing methodology needs to provide applicability to test the following metrics and outline the testing aspects once the metrics are properly defined:

-
EIRP and TRP based metric

-
EIS based metric

-
Transmit signal quality

-
Radiated Spurious Emissions

-
Blocking (currently only IBB defined)


NOTE: Potential dynamic range limitations, measurement uncertainties and detailed test procedures are to be considered within UE conformance test aspects for 5G System with NR and LTE (Work Item 5GS_NR_LTE-UEConTest).

The linking of core requirements via test methods to conformance requirements is depicted in Figure 4.4-1.
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Figure 4.4-1: OTA requirement to test mapping
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