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Foreword

This Technical Specification (TS) has been produced by ETSI Technical Committee Satellite Earth Stations and
Systems (SES).

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

Version 1.m.n
where:
» thethird digit (n) isincremented when editorial only changes have been incorporated in the specification;

» thesecond digit (m) isincremented for all other types of changes, i.e. technical enhancements, corrections,
updates, etc.

The present document is part 6, sub-part 5 of a multi-part deliverable covering the GEO-Mobile Radio Interface
Specifications, asidentified below:

Part 1:  "General specifications';

Part 2.  "Service specifications’;

Part 3:  "Network specifications’;

Part4:  "Radio interface protocol specifications';

Part5:  "Radio interface physical layer specifications';

Part 6: " Speech coding specifications';
Sub-part 1:  "Speech Processing Functions; GMR-1 06.001";
Sub-part 2. "Vocoder: Speech Transcoding; GMR-1 06.010";
Sub-part 3:  "Vocoder: Substitution and Muting of Lost Frames, GMR-1 06.011";
Sub-part 4:  "Vocoder: Comfort Noise Aspects; GMR-1 06.012";
Sub-part 5: "Vocoder: Discontinuous Transmission (DTX); GMR-1 06.031";
Sub-part 6:  "Vocoder: Voice Activity Detection (VAD); GMR-1 06.032";

Part 7 "Terminal adaptor specifications'.
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Introduction

GMR stands for GEO (Geostationary Earth Orbit) Mobile Radio interface, which isused for mobile satellite services
(MSS) utilizing geostationary satellite(s). GMR is derived from the terrestrial digital cdlular standard GSM and
supports access to GSM core networks.

Due to the differences between terrestrial and satellite channels, some modifications to the GSM standard are necessary.
Some GSM specifications are directly applicable, whereas others are applicable with modifications. Similarly, some
GSM specifications do not apply, while some GMR specifications have no corresponding GSM specification.

Since GMR isderived from GSM, the organization of the GMR specifications closdly follows that of GSM. The GMR
numbers have been designed to correspond to the GSM numbering system. All GMR specifications are alocated a
unique GMR number as follows:

GMR-n xx.zyy
where:

xx.0yy (z=0) isused for GMR specifications that have a corresponding GSM specification. In this case, the
numbers xx and yy correspond to the GSM numbering scheme.

xX.2yy (z=2) isused for GMR specifications that do not correspond to a GSM specification. In this case, only the
number xx corresponds to the GSM numbering scheme and the number yy is allocated by GMR.

n denotes the first (n=1) or second (n=2) family of GMR specifications.
A GMR system is defined by the combination of a family of GMR specifications and GSM specifications as follows:

* |f aGMR specification exigs it takes precedence over the corresponding GSM specification (if any). This
precedence rule applies to any references in the corresponding GSM specifications.

NOTE: Any referencesto GSM specifications within the GMR specifications are not subject to this precedence
rule. For example, a GMR specification may contain specific references to the corresponding GSM
specification.

» |f aGMR specification does not exist, the corresponding GSM specification may or may not apply. The
applicability of the GSM specificationsis defined in GMR-1 01.201 [8].
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1 Scope

The present document defines the DTX function that is used in the GMR-1 system. In addition, an overview of the
interface with related functions such as voice activity detection (VAD) and comfort noise insertion (CNI) is provided.

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 and/or edition number or version number) or
non-specific.

» For aspecific reference, subsegquent revisions do not apply.
» For anon-specific reference, the latest version applies.

[1] GMR-101.004 (ETSI TS 101 376-1-1): "GEO-Moahile Radio Interface Specifications; Part 1:
General specifications; Sub-part 1: Abbreviations and acronyms; GMR-1 01.004".

[2] GMR-106.010 (ETSI TS 101 376-6-2): "GEO-Mobile Radio Interface Specifications; Part 6:
Speech coding specifications; Sub-part 2: Vocoder: Speech Transcoding; GMR-1 06.010".

[3] GMR-106.011 (ETSI TS 101 376-6-3): "GEO-Moahile Radio Interface Specifications; Part 6:
Speech coding specifications, Sub-part 3: Vocoder: Substitution and Muting of Lost Frames;
GMR-106.011".

[4] GMR-106.012 (ETSI TS 101 376-6-4): "GEO-Mohile Radio Interface Specifications; Part 6:
Speech coding specifications; Sub-part 4: Vocoder: Comfort Noise Aspects; GMR-1 06.012".

[5] GMR-1 05.008 (ETSI TS 101 376-5-6): "GEO-Mohile Radio Interface Specifications; Part 5:
Radio interface physical layer specifications; Sub-part 6: Radio Subsystem Link Control;
GMR-1 05.008".

[6] GMR-106.032 (ETSI TS 101 376-6-6): "GEO-Mohile Radio Interface Specifications; Part 6:
Speech coding specifications, Sub-part 6: Vocoder: Voice Activity Detection (VAD);
GMR-1 06.032".

[N GMR-106.001 (ETSI TS 101 376-6-1): "GEO-Mohile Radio I nterface Specifications; Part 6:
Speech coding specifications, Sub-part 1: Speech Processing Functions; GMR-1 06.001".

[8] GMR-101.201 (ETSI TS 101 376-1-2): "GEO-Moahile Radio Interface Specifications; Part 1:
General specifications; Sub-part 2: Introduction to the GMR-1 Family; GMR-1 01.201".

[9] GMR-1 05.005 (ETSI TS 101 376-5-5): "GEO-Mohile Radio I nterface Specifications; Part 5:

Radio interface physical layer specifications; Sub-part 5: Radio Transmission and Reception;
GMR-1 05.005".
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3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions given in GMR-1 01.004 [1] and the
following apply:

Voice Activity Detection (VAD): method of classifying short segments of speech as either "voice" or "background
noise." The decision is based upon comparing the current level and spectral characteristics of the input signal with that
of atypical level and spectral characteristics

Comfort Noise Insertion (CNI): method of synthesizing low-level noise on the receive side during breaksin voice
transmission. To increase the perceived voice quality, the synthesized noise has characteristics that are similar to the
background noise present on the transmit side

Forward Error Correction (FEC): method of introducing redundancy to binary data that allows for the detection
and/or correction of errorsintroduced during transmission of that data

V/UV (Voiced/Unvoiced): each spectral band is declared either "voiced" or "unvoiced", depending upon the amount of
periodic energy in that band. Thisvoicing decision isfrequently referred to asaV/UV decision

frame: datarepresenting a full 40 msec of continuous data input to or output from the vocoder. The frame data may
consist of modd parameters, quantized bits, FEC encoded channel data, or speech samples at various pointsin the
vocoder

subframe: datarepresenting 10 msec of continuous data input to or output from the vocoder, or the result of processing
that data through various points in the vocoder. For example, "The second subframe of model parametersis passed to
the quantizer" isavalid use of theterm asis "The decoder outputs one subframe of 8 kHz speech samples’

subframe number : each frame is composed of four consecutive subframes that are each assigned a subframe number.
The firgt, second, third, and fourth subframes within a frame are assigned subframe numbers0, 1, 2, and 3 respectively

quantizer -frame: data representing the 20 msec of continuous vocoder data that is formed by combining subframes 0
and 1 or subframes 2 and 3

guantizer -frame number : each frameis composed of two consecutive quantizer-frames that are each assigned a
quantizer frame number. The first and second quantizer-frames within a frame are assigned quantizer-frame numbers 0
and 1 respectively

voice frame: 40-msec frame that contains some voice data but no tone data. It may also contain comfort noise data

SID frame: (Silence Descriptor): 20-msec frame that contains only comfort noise data. No voice or tone data may be
presentin aSID frame

tone frame: 40-msec frame that contains tone data. It may also contain voice data or comfort noise data

3.2 Abbreviations

Abbreviations used in the present document are listed in GMR-1 01.004 [1].

4 General

Discontinuous transmission is a mechanism that alows theradio transmitter to be switched off most of the time for the
following purposes:

* to save power;

* toreducethe overall interference level on the air.

ETSI
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4.1 DTX-related components in the GMR-1 system

The overall DTX mechanism described in the present document requires the following functions:
* A VAD on thetransmit side, which is provided as an integral part of the vocoder [7] (see GMR-1 06.032 [6]).

» Evaluation of the background acoustic noise on the transmit side, in order to transmit characteristic parametersto
thereceive side. Thisfunction isalso provided as an integral part of the vocoder [7] (see GMR-1 06.012 [4] and
GMR-1 06.010 [2]).

* Generation at thereceive side of a similar noise, called comfort noise, during periods where theradio
transmission iscut or serioudy interrupted by errors. Thisfunction is provided as an integra part of the vocoder
[7] aswell (see GMR-1 06.012 [4]).

All of the DTX-related components except for the DTX handler itself are implemented internal to the vocoder algorithm
in order to reduce the overall complexity of the GMR-1 system and to simplify interfacing issues between the various
functions.

4.2 DTX terms used in the GMR-1 system

Clause 3 lists the definitions of termsrelevant for the DTX functions, as used in the present document and the technical
specificationsliged in clause 2.

5 DTX from the transmit perspective
A block diagram of the transmit side DTX and related functionsis shown in figure 5.1.
Subframe 0
samples
> Encoder
Subframe 0
model parameters
Subframe 1
samples Quantizer-frame 0 ,
— | Encoder Voice_active g > _
TXDTX _ TX Radio
Handler | 1™M¢ | Subsystem
Subframe 2 P
samples Voice
> Encoder flag
>
Subframe 2
imodel parameters
Subframe 3 quantizer-frame 1
samples - g
P Encoder voice_active 1 |

Figure 5.1: Transmit side DTX and related functions
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5.1 General operation

The TX DTX handler continuously passes traffic frames, individually marked by a binary voice flag, to theradio
subsystem. Voice flag=1 indicates that the traffic frame contains voice or theinitial SID frame of a silence burst and
must be transmitted by the radio subsystem, whereas voice flag=0 indicates to theradio subsystem that the
accompanying traffic frameisa SID frame.

52 Functions of the TX DTX handler

The VAD must be operating at al timesin order to assess whether theinput signal contains speech or not. The VAD
decision is provided for each quantizer frame (every 20 msec). The TX DTX handler must logically "OR" the two
voice_active flags output by the encoder for each 40-msec framein order to generate the voice flag, which is passed to
the RSS; i.e. voice flag = (voice_active 0) + (voice_active 1).

The TX DTX handler concatenates (or interleaves) the two quantizer-frames input from the encoder to form a 40-msec
traffic frame, which is output to the radio subsystem.
5.2.1 Functions of the TX radio subsystem
The TX radio subsystem must transmit the following traffic frames:
« All frames that have an accompanying voice flag=1.

« Every 26" frame that has an accompanying voice flag=0. In this case, only the final 104 bits (quantizer-frame 1)
of the frame should be transmitted. The remaining bits are discarded by the TX radio subsystem.

This subsystem has the overall function that theradio transmission rateis reduced after the transmission of a SID frame
when the speaker sopstalking. Because only half of every 26" frameis transmitted during silence intervals, the overall
channd rateisreduced by afactor of 1/52, from 5,2 kbpsto 100 bps. The purpose of transmitting the SID framesisto
update the generated comfort noise at the receive side. The actual transmission aspects of SID frames on the radio link
is described in GMR-1 05.008 [5].
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6 Receive side
A block diagram of thereceive side DTX handler and related functionsis shown in figure 6.1.
i Quantizer-frame B
;';;?Eg Mute 0O > Subframe 0
_ LY Lost 0 Decoder |samples
RX Radio RX DTX et
Subsystem BF Handler model parameters
flag > Subframe 1
Decoder ~|Samples
SID
fl
ag >
Quantizer-frame §,
Mute 1 > Subframe 2
Lost 1 Decoder |samples
Subframe 3
model parameters
Subframe 3
Decoder |samples

Figure 6.1: Receive side DTX and related functions

6.1 General operation

Whatever the context of the received traffic frames (voice, SID, tone, or none), the radio subsystem continuously passes
them to the RX DTX handler, individually marked with two flags. These flags, BFI and SID, serve to classify the traffic
frame. These flags determine how the received frame is to be processed by the Decoder, as summarized in table 6.1.

Table 6.1: Classification of traffic frames

B

T

I Traffic Frame Classification
Good voice frame

No frame

Good SID frame

Bad voice frame

Not allowed

Bad SID frame

2]
ST (=] [N] T )
O

=l Ll Ll [ =) [ =) (@)

6.1.1 Functions of the RX radio subsystem

The binary BFI (bad frame indication, see also GMR-1 05.005 [9]) flag indicates whether the traffic frame is considered
to contain meaningful information bits (BFI=0) or not (BFI=1).

Theternary SID flag isset to O if anormal 208-hit voice traffic frameisreceived, 1 if no traffic frameisreceived (due
to discontinuous transmission), or 2 if a104-bit SID frame isreceived. Note that the combination SID=BFI=1 is not
allowed and should never be indicated by the radio subsystem.
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6.1.2 Functions of the RX DTX handler

The RX DTX handler isresponsible for the overall DTX operation on thereceive side, which shall be as follows:

*  Whenever agood voice frame is detected, the DTX shall separate (or deinterleave) it to form two quantizer
frames and pass them to the decoder. The mute and lost flags should both be set to O for both quantizer frames.

*  Whenever abad voice or abad SID frame is detected, the substitution and muting procedure defined in
GMR-1 06.011 [3] shall be applied.

*  Whenever agood SID frameisreceived, it passes to the decoder in place of quantizer-frame 0, as defined in
GMR-1 06.012 [4], which updates the decoder's comfort noise estimate. The mute flag shall be set before
decoding quantizer-frame 1, which does not exist for SID frames. The lost flag should be set to O for both
quantizer frames.

*  Whenever no traffic frame isreceived (SID=1), the DTX shall set the mute flag before decoding quantizer-frame
0 and again prior to decoding quantizer-frame 1.

ETSI



GMR-1 06.001" 14 ETSI TS 101 376-6-5 V1.1.1 (2001-03)
History
Document history
V111 March 2001 Publication

ETSI



	Intellectual property rights
	Foreword
	Introduction
	1 Scope
	2 References
	3 Definitions and abbreviations
	3.1 Definitions
	3.2 Abbreviations

	4 General
	4.1 DTX-related components in the GMR-1 system
	4.2 DTX terms used in the GMR-1 system

	5 DTX from the transmit perspective
	5.1 General operation
	5.2 Functions of the TX DTX handler
	5.2.1 Functions of the TX radio subsystem


	6 Receive side
	6.1 General operation
	6.1.1 Functions of the RX radio subsystem
	6.1.2 Functions of the RX DTX handler


	History

