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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

The present document is part 4 of a multi-part Technical Specification (TS) covering the New Radio (NR) User Equipment (UE) conformance specification, which is divided in the following parts:


FFS.
1
Scope

The present document specifies the measurement procedures for the conformance test of the user equipment (UE) that contain performance requirements as part of 5G-NR. 

The requirements are listed in different clauses only if the corresponding parameters deviate. More generally, tests are only applicable to those mobiles that are intended to support the appropriate functionality. To indicate the circumstances in which tests apply, this is noted in the "definition and applicability" part of the test.

For example only Release 15 and later UE declared to support 5G-NR shall be tested for this functionality. In the event that for some tests different conditions apply for different releases, this is indicated within the text of the test itself.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

●
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

●
For a specific reference, subsequent revisions do not apply.

●
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

Editor’s note: intended to capture more references
[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 38.101-1: “NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone” 
[3]
3GPP TS 38.101-2: “NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2 Standalone” 
[4]
3GPP TS 38.101-3: “NR; User Equipment (UE) radio transmission and reception; Part 3: Range 1 and Range 2 Interworking operation with other radios”
[5]
3GPP TS 38.101-4: “NR; User Equipment (UE) radio transmission and reception; Part 4: Performance requirments”
…….

[x]
<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".

3
Definitions, symbols and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
Editor’s note: intended to capture definitions to be used in this spec
3.2
Symbols

For the purposes of the present document, the following symbols apply:
Editor’s note: intended to capture symbols to be used in this spec
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

Editor’s note: intended to capture abbreviations to be used in this spec.
4
General 
Editor’s note: Intended to capture more information in future
5
Demodulation performance requirements (Conducted requirements)
5.1
General

5.2
PDSCH demodulation requirements
5.2.1
1RX requirements (Void)
5.2.2
2RX requirements
5.2.2.1
FDD
5.2.2.2
TDD
5.2.3
4RX requirements
5.2.3.1
FDD
5.2.3.2
TDD
5.3
PDCCH demodulation requirements
5.3.1
1RX requirements (Void)
5.3.2
2RX requirements
5.3.2.1
FDD
5.3.2.2
TDD

5.3.3
4RX requirements
5.3.3.1
FDD

5.3.3.2
TDD

5.4
PBCH demodulation requirements
5.4.1
1RX requirements (Void)
5.4.2
2RX requirements
5.4.2.1
FDD

5.4.2.2
TDD

5.5
Sustained downlink data rate provided by lower layers
6
CSI reporting requirements (Conducted requirements)
6.1
General

6.2
Reporting of Channel Quality Indicator (CQI)
6.2.1
1RX requirements (Void)
6.2.2
2RX requirements
6.2.2.1
FDD

6.2.2.2
TDD

6.2.3
4RX requirements
6.2.3.1
FDD

6.2.3.2
TDD

6.3
Reporting of Precoding Matrix Indicator (PMI)
6.3.1
1RX requirements (Void)
6.3.2
2RX requirements
6.3.2.1
FDD

6.3.2.2
TDD

6.3.3
4RX requirements
6.3.3.1
FDD

6.3.3.2
TDD

6.4
Reporting of Rank Indicator (RI)
6.4.1
1RX requirements (Void)
6.4.2
2RX requirements
6.4.2.1
FDD

6.4.2.2
TDD

6.4.3
4RX requirements
6.4.3.1
FDD

6.4.3.2
TDD

7
Demodulation performance requirements (Radiated requirements)
7.1
General

7.2
PDSCH demodulation requirements
7.2.1
1RX requirements (Void)
7.2.2
2RX requirements
7.2.2.1
FDD (Void)
7.2.2.2
TDD

7.3
PDCCH demodulation requirements
7.3.1
1RX requirements (Void)
7.3.2
2RX requirements
7.3.2.1
FDD (Void)
7.3.2.2
TDD

7.4
PBCH demodulation requirements
7.4.1
1RX requirements (Void)
7.4.2
2RX requirements
7.4.2.1
FDD (Void)
7.4.2.2
TDD

7.5
Sustained downlink data rate provided by lower layers
8
CSI reporting requirements (Radiated requirements)
8.1 General

8.2
Reporting of Channel Quality Indicator (CQI)
8.2.1
1RX requirements (Void)
8.2.2
2RX requirements
8.2.2.1
FDD (Void)
8.2.2.2
TDD

8.3
Reporting of Precoding Matrix Indicator (PMI)
8.3.1
1RX requirements (Void)
8.3.2
2RX requirements
8.3.2.1
FDD (Void)
8.3.2.2
TDD

8.4
Reporting of Rank Indicator (RI)
8.4.1
1RX requirements (Void)
8.4.2
2RX requirements
8.4.2.1
FDD (Void)
8.4.2.2
TDD

9
Demodulation performance requirements for interworking
10
CSI reporting requirements for interworking
Annex A (normative): Measurement channels
Annex B (normative): Propagation conditions
Annex C (normative): Downlink physical channels
Annex D: Void
Annex E (normative): Environmental conditions
Annex [Y]:
Test Procedure for FR2 Demod Testing

This annex specifies the common test procedure for FR2 demodulation performance testing.
FR2 demodulation testing can be split into following 3 stages:

· Stage1: Selecting the best UE beam during initial call setup. 

· Stage2: Before the actual test measurement starts, ensure the channel is conducive for UE to start decoding a given MCS as required by the RAN4 requirement

· Stage 3: Actual test with RAN4 defined test parameters starts
Following test function is defined to accomplish stage1 and stage2

1. DUT position in the test zone

· If known, align the DUT to the best {X,Y,Z} location in the test zone 

· Where {X,Y,Z} are the co-ordinate points for aligning DUT Antenna Panel, such that the panel is:

· Center Aligned of the Test zone (Quiet Zone) and/or

· Center Aligned to the boresight of the TRxP

· Else,

· Align the geometric center of the DUT to the center of the quiet zone.

2.
Determine the best DUT position for stage3 
· Maximize various metricsRank, RSRP Per branch (RSRPB)
· Maximize any other metrics (FFS) based on configured measurements
· Best {Azimuth, Elevation} position in a sweep list of N {Azimuth1..n, Elevation1..n} 
· Where {Azimuth1..n, Elevation1..n} are distinct Azimuth & Elevation points 
· DUT positioner is swept through these distinct points using a measurement grid FFS
3.
Additional Procedure (Optional)

· Identify the actual Pathloss for run time compensation in the testcase

· Define the use of the pathloss in the test

· Use of [Expected Pathloss – Actual Pathloss] in the test

· Optionally identify the best TRxP, if applicable

· Store data in a calibration file for further use

· Define the procedure for controlling the positioner

· SCPI based definitions
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Figure 1-1: Test Function Usage in Demod/RRM (and optionally Signaling)
Stage1 & Stage2 in NSA Mode:

The below flow chart details the steps for Stage 1 and Stage 2 in NSA Mode for demodulation testing and possibly applicable to RRM scenarios.
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Figure 1-2: Flow Chart depicting Test Steps for Stage 1 & 2 in NSA Mode for Demod/RRM
Steps

1) Power-up the UE in NSA Mode, and let the LTE ATTACH go through.

2) TE now configures the DUT to report RSRPB for the configured NR PSCell.

3) TE also configures UE to report RI

4) Check if RI is as expected and DUT reports RSRPB within an expected pre-defined tolerance limit +/- “x” dB.

5) If the reported RSRPB is not within this pre-defined tolerance limit or RI is not as expected, sweep the Azimuth and Elevation points {Azimuth, Elevation}, with the help of UE Positioner.

6) Stop the sweep once the DUT reports RSRPB within pre-defined tolerance limits and RI is as expected.
7) Stage 1 and Stage 2 have passed in NSA Mode, and Test can proceed to Stage 3, which is the actual Demod Test.

8) If list of sweep positions completed without the criteria for RSRPB or RI report being met, optionally use additional TRxP to do step 2 to 7.

9) Any other metric to check is FFS.

10) Optionally the best DUT position along with the Azimuth and Elevation, and the RSRPB or any other metrics is stored in an output file, and the calibration file is also updated.

Stage 1 in SA Mode:

The below flow chart details the steps for Stage 1 in SA Mode for Demod Tests, and possibly applicable to RRM.
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Figure 1-3: Flow Chart depicting Test Steps for Stage1 in SA Mode for Demod/RRM

Steps
1) If the DUT Antenna Panel exact position is known, then place it in the center of Test Zone/Quiet Zone in a perfect alignment forming a boresight with the active TRxP.

Else, align the geometric center of the DUT to the center of the quiet zone.

2) If this position is not known, iteratively sweep the Azimuth and Elevation points {Azimuth, Elevation}, with the help of UE Positioner.

3) For each Azimuth and Elevation point, TE waits for the DUT to RACH, indicating the DUT has found the best beam to RACH on to followed by ATTACH procedure, indicating Stage 1 has passed.

4) The wait for RACH and eventual ATTACH is tried until a certain timer expires. 
5) If the timer expires and ATTACH is unsuccessful, 

a. Go to next Azimuth and Elevation and repeat the steps 3-4.
b. Else optionally evaluate using additional TRxP.

c. If ATTACH still not completed, declare the test inconclusive.
6) If the Test Passes, optionally the Test Equipment Calibration File is updated with the Azimuth and Elevation values where the DUT successfully ATTACHED, and the path loss is also updated, if known.
Stage 2 in SA Mode
The below flow chart details the steps for Stage 2 in SA Mode for demodulation tests, and possibly applicable to RRM.
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Figure 1-4: Flow Chart depicting Test Steps for Stage 2 in SA Mode for Demod/RRM
Steps
1) Keeping the DUT in the same position in which it passed the Stage 1, 

2) TE configures the DUT to report RI and RSRPB.

3) Check if RI reported is as expected and the DUT reports RSRPB within a pre-defined tolerance limit of +/- “x” dB.

4) If the reported RSRPB is not within this pre-defined tolerance limit or RI is not as expected, sweep the Azimuth and Elevation points {Azimuth, Elevation}, with the help of UE Positioner.

5) Stop the sweep once the DUT reports RSRPB within pre-defined tolerance limits and RI is as expected.

6) Stage 2 has now passed and test can proceed to Stage 3, which is the actual Demod Test.

7) If list of sweep positions completed without RSRPB or RI report as expected, optionally use additional TRxP to do step 2 to 5.

8) Any other metric to check is FFS.

9) Optionally the best DUT position along with the Azimuth and Elevation, and the RSRPB or any other metric is stored in an output file, and the calibration file is also updated.
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