3GPP TR 37.901-5 V0.0.1 (2019-08)
Technical Report

3rd Generation Partnership Project;

Technical Specification Group Radio Access Network;

5G NR UE Application Layer Data Throughput Performance Study Item Technical Report
(Release 16)

[image: image1.jpg]s




[image: image2.png]=

A GLOBAL INITIATIVE




The present document has been developed within the 3rd Generation Partnership Project (3GPP TM) and may be further elaborated for the purposes of 3GPP..
The present document has not been subject to any approval process by the 3GPP Organizational Partners and shall not be implemented.
This Specification is provided for future development work within 3GPP only. The Organizational Partners accept no liability for any use of this Specification.
Specifications and Reports for implementation of the 3GPP TM system should be obtained via the 3GPP Organizational Partners' Publications Offices.
Keywords

<keyword[, keyword]>

MCC selects keywords from stock list.

3GPP
Postal address

3GPP support office address

650 Route des Lucioles - Sophia Antipolis

Valbonne - FRANCE

Tel.: +33 4 92 94 42 00 Fax: +33 4 93 65 47 16

Internet

http://www.3gpp.org

Copyright Notification
No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© 2019, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).

All rights reserved.

UMTS™ is a Trade Mark of ETSI registered for the benefit of its members

3GPP™ is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners
LTE™ is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners

GSM® and the GSM logo are registered and owned by the GSM Association

Contents

4Foreword

1
Scope
5
2
References
5
3
Definitions, symbols and abbreviations
5
3.1
Definitions
5
3.2
Symbols
5
3.3
Abbreviations
6
4
Background
6
4.1
Study Item Objective
6
5
Study of UE Application Layer Data Throughput Performance
7
5.1
Definition of Application Layer Data Throughput Performance
7
5.2
Parameters for Measurement
7
5.3
Test Configurations
7
5.4
Transport and Application Layer Protocols
7
5.5
Test Environment
7
5.6
Data Transfer Scenarios
7
5.7
Statistical Analysis
7
6
Conclusions
7
Annex A: Test Cases
8
A.1
Purpose of annex
8
A.2
Performance Test Cases for NR <Duplex> PDSCH <Mapping>
8
A.2.1
General
8
A.2.2
UE Application Layer Data Performance
8
A.2.2.1
Tethered Data Performance
8
A.2.2.2
Embedded Data Performance
8
Annex B: Specific Test Conditions and Environment
8
Annex C: Specific Connection Diagrams
9
Annex <X>: Change history
11


Foreword

This Technical Report 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.

1
Scope

The present document contains the findings of the Study Item on 5G NR UE Application Layer Data Throughput Performance and the proposed test cases.
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.

[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”
…

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

3
Definitions, symbols and abbreviations

Delete from the above heading those words which are not applicable.

Clause numbering depends on applicability and should be renumbered accordingly.

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].

Definition format (Normal)

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

Symbol format (EW)

<symbol>
<Explanation>

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].

Abbreviation format (EW)

<ACRONYM>
<Explanation>

4
Background

The newly-deployed 5G radio access technologies are providing a very large increase in data transmission capacity in mobile networks. This is being matched and even exceeded by a corresponding increase in the demand for data from users of the latest data-hungry devices and applications.

It is therefore essential that data devices achieve high efficiency when using data services and do not unduly load the network regardless of the maximum data rate that they are capable of achieving.

There is an interest to add UE Application-Layer Data Throughput Measurements under various simulated network conditions to their Performance Items area of activity. As a result RAN5 recommending and produce the test procedures. 
4.1
Study Item Objective
The objective of this Study Item is to define test procedures to measure 5G NR UE data throughput performance at the application-layer, with no qualification of the results (i.e. no verdicts such as "pass/fail", "good", "medium", "bad" will be supplied).
The test procedures developed will measure the achieved average application-layer data rates (e.g. using FTP or UDP) of the UE standalone or/and in combination with a laptop under simulated realistic network scheduling and radio conditions in a repeatable lab-based environment (i.e. using lab-based simulators and other necessary equipment).
Note:
The point of measurement on the UE side will be either in a connected PC for terminals that support tethered mode only, or inside the UE in case of a terminal that does not support tethered mode, or in both places for UEs that support both modes.
The test procedures will be developed in a flexible manner to accommodate various test conditions. The exact simulated network scheduling and down link radio conditions to be used will be determined during the study. It is envisaged that in addition to some measurements under "ideal conditions", an initial set of suitable scheduling/radio conditions to be used by the test systems, will be defined to simulate typical network conditions. Additional optional conditions may be developed later as and when required.

The study will aim to reuse wherever possible conditions already specified by RAN4 (e.g. radio conditions) and test procedures used in current conformance testing by RAN5. Although utilising existing test procedures without any modification is unlikely, adaptation of existing test cases may well be possible. The study should determine the best candidates.

Note:
Test cases for example in clause 8 of TS 36.521-1 [2] could possibly be adapted for the study and test procedures could be based on the existing single antenna port, transmit diversity, and open and closed loop spatial multiplexing test cases.
The study will determine suitable test procedures for downlink data transfers, uplink data transfers and bidirectional data transfers.

The study will determine the Applications and the related Application requirements (e.g. FTP, UDP, quality of service, TCP settings, etc) to be used. 

Other issues that the Study Item may investigate include:

-
The definition of a reliable and repeatable test environment to ensure the best possible repeatability of the results. This could include the definition of a reference laptop configuration, applications in the UE or/and the Laptop that would measure the throughput, etc.
-
The impact from the lower layers data throughput on the application-layer data throughput, especially when variable radio conditions are applied.
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Annex A:
Test Cases
A.1
Purpose of annex

This annex specifies the test cases for UE Application Layer Data Throughput Performance. The test cases are the result of the study item and are the recommended test cases to be used when evaluating UE Application Layer Data Throughput Performance. The use of "shall" or "must" in the test cases listed herein is only used to indicate that the test case purpose, procedure, and/or result may not be as expected if the specified "shall" or "must" item is not used or followed. As the Technical Report is informative in nature, the use of "shall" or "must" in the test cases is not meant to imply a specific requirement. Their use is meant to indicate instances where the test objectives of the recommended test cases may not be achieved.
A.2
5G NR UE Application Layer Data Throughput Performance for NR <Duplex> PDSCH <Mapping>
A.2.1
General
A.2.2
[5G NR/UDP Downlink Performance..]
A.2.2.1
Definition

<Editor’s note: This sub-clause should define the measurement and give the justification for why it is included in the TR The text shall not repeat text provided in the following clauses>

A.2.2.2
Test Purpose

<Editor’s note: This sub-clause should clearly define what the purpose of the test procedure is. The text shall not repeat text provided in clause A.x.y.1 Defintion>

A.2.2.3
Test Parameters

<Editor’s note: The tables below are provided as examples. For the case of different values for different radio access technologies or modes within a radio access technology (such as for FDD and TDD modes) either alternative tables or alternative values in the same table may be used>

Table A.2.2.3-1: Test Parameters

	Parameter
	Unit
	Value

	TBD
	TBD
	TBD

	…
	TBD
	TBD

	TBD
	TBD
	TBD


Table A.2.2.3-2: Test Points

	Test Number
	Propagation Conditions
	Ior/Ioc (dB)
	HS-PDSCH Ec/Ior (dB)

	1
	TBD
	TBD
	TBD

	…
	TBD
	TBD
	TBD

	N
	TBD
	TBD
	TBD


Reference: <Editor’s note: reference to the document(s) giving justification for the selected parameters and test points>
A.2.2.4
Test Description
A.2.2.4.1
Initial Conditions

<Editor’s note: This sub-clause should specify the initial conditions to be set in test system and in the device under test >

A.2.2.4.2
Procedure

<Editor’s note: This sub-clause should specify the test procedure>

A.2.3
<Test procedure title>

Annex B:
Specific Test Conditions and Environment
Annex C:
Specific Connection Diagrams
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