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Important notice

The present document can be downloaded from:
https://www.etsi.org/standards-search

The present document may be made available in electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall not be modified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents between such versions and/or in print, the prevailing version of an ETSI
deliverable is the one made publicly available in PDF format at www.etsi.org/deliver.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
https://portal.etsi.org/TB/ETSIDeliverableStatus.aspx

If you find errors in the present document, please send your comment to one of the following services:
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

If you find a security vulnerability in the present document, please report it through our
Coordinated Vulnerability Disclosure Program:
https://www.etsi.org/standards/coordinated-vulnerability-disclosure

Notice of disclaimer & limitation of liability

The information provided in the present deliverable is directed solely to professionals who have the appropriate degree of
experience to understand and interpret its content in accordance with generally accepted engineering or
other professional standard and applicable regulations.
No recommendation as to products and services or vendors is made or should be implied.

No representation or warranty is made that this deliverable is technically accurate or sufficient or conforms to any law
and/or governmental rule and/or regulation and further, no representation or warranty is made of merchantability or fitness
for any particular purpose or against infringement of intellectual property rights.

In no event shall ETSI be held liable for loss of profits or any other incidental or consequential damages.

Any software contained in this deliverable is provided "AS IS" with no warranties, express or implied, including but not
limited to, the warranties of merchantability, fithess for a particular purpose and non-infringement of intellectual property
rights and ETSI shall not be held liable in any event for any damages whatsoever (including, without limitation, damages

for loss of profits, business interruption, loss of information, or any other pecuniary loss) arising out of or related to the use
of or inability to use the software.

Copyright Notification

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying and
microfilm except as authorized by written permission of ETSI.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.

© ETSI 2024.
All rights reserved.
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Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The declarations
pertaining to these essential IPRs, if any, are publicly available for ETSI members and non-members, and can be
found in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to
ETS in respect of ETS standards’, which is available from the ETS| Secretariat. Latest updates are available on the
ETSI Web server (https:/ipr.etsi.org/).

Pursuant to the ETSI Directivesincluding the ETSI IPR Policy, no investigation regarding the essentiality of IPRS,
including I PR searches, has been carried out by ETSI. No guarantee can be given as to the existence of other IPRs not
referenced in ETSI SR 000 314 (or the updates on the ETS| Web server) which are, or may be, or may become,
essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its
Members. 3GPP™ and LTE™ are trademarks of ETSI registered for the benefit of its Members and of the 3GPP
Organizational Partners. oneM 2M ™ logo is atrademark of ETSI registered for the benefit of its Members and of the
oneM2M Partners. GSM ® and the GSM logo are trademarks registered and owned by the GSM Association.

Legal Notice

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

The present document may refer to technical specifications or reports using their 3GPP identities. These shall be
interpreted as being references to the corresponding ETSI deliverables.

The cross reference between 3GPP and ETSI identities can be found under https.//webapp.etsi.org/key/queryform.asp.

Modal verbs terminology

In the present document "shall", "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" areto beinterpreted as described in clause 3.2 of the ETS| Drafting Rules (Verba forms for the expression of
provisions).

"must” and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.
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Foreword

This Technical Specification has been produced by the 3" 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 thefirst 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 isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document gives an overview for the requirements of the background acoustic noise evaluation, noise
parameter encoding/decoding and comfort noise generation for the Enhanced V oice Services (EV S) speech codec
during Discontinuous Transmission (DTX) operation.

2 References

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

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

- For aspecific reference, subsequent revisions do not apply.

- For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto 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 26.445: " Codec for Enhanced Voice Services (EVS); Codec Detailed Algorithmic
Description”.

[3] 3GPP TS 26.442: " Codec for Enhanced Voice Services (EVS); EVS Codec ANSI C code (fixed-
point)".

[4] 3GPP TS 26.443: "Codec for Enhanced Voice Services (EVS); EVS Codec ANSI C code

(floating-point)".

[5] 3GPP TS 26.452: " Codec for Enhanced Voice Services (EVS); ANSI C code; Alternative fixed-
point using updated basic operators”.

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].

CNG Comfort Noise Generation
EVS Enhanced Voice Services
FD-CNG Frequency Domain based CNG
LP-CNG Linear Prediction based CNG
SID Silence I nsertion Descriptor

4 General

The present document gives an overview for the requirements of the background acoustic noise evaluation, noise
parameter encoding/decoding and comfort noise generation for the Enhanced V oice Services (EV S) speech codec
during Discontinuous Transmission (DTX) operation.

The procedure of the present document is mandatory for implementation in all network entities and UEs supporting the
EVS codec.

In the case of discrepancy between the EV'S comfort noise aspects described in the present document and its ANSI-C
code specification contained in [3], the procedure defined by [3] prevails. In the case of discrepancy between the
procedure described in the present document and its ANSI-C code specification contained in [4], the procedure defined

ETSI
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by [4] prevails. In the case of discrepancy between the procedure described in the present document and its ANSI-C
code specification contained in [5], the procedure defined by [5] prevails.

A basic problem when using DTX isthat the background acoustic noise, which is transmitted together with the speech,
would disappear when the transmission is cut, resulting in discontinuities of the background noise. Since the DTX
switching can take place rapidly, it has been found that this effect can be very annoying for the listener - especiadly ina
car environment with high background noise levels. In bad cases, the speech may be hardly intelligible.

The present document specifies the way to overcome this problem by generating on the receive (RX) side synthetic
noise similar to the transmit (TX) side background noise. The comfort noise parameters are estimated on the TX side
and transmitted to the RX side at aregular rate when speech is not present. This allows the comfort noise to adapt to the
changes of the noise onthe TX side.

The Enhanced Voice Services (EV S) speech codec supports two Comfort Noise Generation (CNG) schemes, alinear
prediction based CNG (LP-CNG) as well as a frequency domain based scheme (FD-CNG). The selection of the one of
the two schemes is performed within the transmit side functions on an input signal bases. The parameters for generating
the comfort noise are packed as a Silence I nsertion Descriptor (SID) payload.

By default in the command line the transmission rate of CNG update is fixed to 8 frames. However, the update rate of
the SID payload can be configured by a command line parameter to a fixed number or to a mode where the update rate
is adaptively modified according to the background noise. The fixed rate mode is limited to updates between 1 and 100
frames while in the adaptive rate mode the updates are limited to 8 and 50 depending on the noise behaviour.

Asthe functions of the CNG processing are highly integrated into the speech codec and make use of other coding
parameters, The present document only provides an overview of the functions. The relevant references to the
algorithmic descriptions are provided in the following.

5 Functions on the transmit (TX) side

5.1 EVS primary CNG operation

The CNG operation on the transmit sideis described in figure 1. In DTX operation, the SID updater decidesif any SID
update isrequired. If the SID payload should be updated, the CNG Selector enables either the LP or the FD CNG
encoder depending on the signal characteristic of the background noise. The selected CNG encoder calculates the noise
generation parameter and creates the related SID payload.

Input
Signal

——> SID Updater Selector 1P CNG

... Decision ) L
! | ; Encoder
/ 5 SID
CNG v
Selector N\ payload
|, FD CNG |
Encoder

Figure 1: Transmit side Comfort Noise Generator functions

In[2], al TX functions are described in clause 5.6. The algorithmic description of the
- SID Update mechanism can be found in sub-clause 5.6.1.1 and 5.6.1.2
- CNG Selector can be found in sub-clause 5.6.1.3
- LP-CNG encoder in sub-clause 5.6.2

- FD-CNG encoder in sub-clause 5.6.3.
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5.2 EVS AMR-WB 10 CNG operation

The update rate is basically fixed to an update every 8" frame. However, when switching into DTX mode, the first and
the third frame after active speech are coded by a SID frame.

The CNG inthe EVS AMR-WB interoperable modes is based the LP-CNG coding scheme only. The complete CNG
TX description of the EVS AMR-WB 10 mode can be found in [2], clause 5.7.12.

6 Functions on the receive (RX) side

6.1 EVS primary CNG operation

The CNG operation on the receiver side is depicted in Figure 2. The first bit of the SID payload determines the CNG
module. The remaining bits contain the information of the noise generator parameters to render the signal .

18 payload
W
. > LlPONG —»
SID i ONG
payload . Signal
—» FDCNG [—»

Figure 2. Receive side Comfort Noise Generator functions

The RX CNG operation is described in clause 6.7. The synthesis of the LP-CNG is described in sub-clause 6.7.2 and the
synthesis of FD-CNG isdescribed in clause 6.7.3in [2].

6.2 EVS AMR-WB 10 CNG operation

The CNG in the EVS AMR-WB interoperable modes use only the LP-CNG decoding scheme for rendering the AMR-
WB compatible CN parameters. The complete CNG RX description of the EVS AMR-WB |0 mode can be found in
[2], clause 6.8.4.

7 Computational details and bit allocation

A computational description of comfort noise encoding and generation in form of an ANSI-C source codeisgivenin
[3] and [5] for the two fixed-point implementations, using different sets of basic operators, and in [4] for the floating-
point implementation.

For the EV'S primary modes, the SID payload consists of 48 bits. The first bit of the payload determines the CNG
scheme, where 0 stands for the LP-CNG and 1 for the FD-CNG.

For the EVS AMR-WB 10 modes, the SID payload consists of 35 hits.
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Change history
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2014-09 | 65 Approved at TSG SA#65 1.0.0 ]12.0.0
2015-12 | 70 Version for Release 13 12.0.0 |13.0.0

Change history
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version
2017-03 75 Version for Release 14 14.0.0
2018-06 80 Version for Release 15 15.0.0
2019-03 83 SP-190031 |0006 | 1 | A |Correction of EVS SID update 15.1.0
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implementation
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