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RECORD OF AMENDMENTS

References/gate of Date
Ng. amenament entersaqd Signature

EXPLANATORY NOTES

AGREEMENT

1. This NATQ Standardization Agreement (STANAG) is promuigated by the Chairman
MAS under the authority vested in him by the NATOQ Military Committee.

2. No departure may be made from the agreement without consultation with the
tasking authority. Nations may propose changes at any time to the tasking
authority where they will be processed in the same manner as the griginal
agreement,

3. Ratifying nations have agreed that national orgers, manuals and instructions
imolementing this STANAG will incluae a reference to the STANAG number for
purposes of identification.

DEFINITIONS

4. Ratiftcation is “The declara*ion by which a natign formally accepts the

content of thys Stancarcization Agreement®”.

5. Imolementation ts "The fylfilment by a natign of its ocbligations under this
Stanaardization Agreement®.

6. Reservatian is "The stated guatification by a natton which describes that
part of this standarcization Agreement which it cannat implement or can
implement only with limitations". :

RATIFICATION, I[MPLEMENTATION AND RESERVATIONS

7. Page iit gives the details of ratification and implementation of this
agreement, [f no details are shown, it signifies that the nation has not yet
notififed the tasking authority of its intentions. Page iv (and subsequent)
gives details of reservatisns and proprietary rights that have been stated.
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d English/French texts STANAG 43890
Aoree ’ : (Edition 1)

NAVY/ARMY/AIR

NATO STANDARDIZATION AGREEMENT
( STANAG)

TECHNTICAY, STANDARDS FOR ANALOGUE-DIGITAT CONVERSION OF VOQICE
SIGNALS USING CONTINUOUSLY VARIABLE SLOPE DELTA

MODULATION
{CVSD)
Annexes:
A. Technical Standards of Coder and Decoder
B. NATC Protocol Implementation Conformance Statement {NPICS)
Proforma
AIM
1. The aim of this agreement is to define the technical standards required to ensure

interoperability of CVSD encoded voice signals.
AGREEMENT

2. Participating nations agree to use the standards defined in this document when
exchanging CVSD encoded voice signals.

GENERAL

3. Analogue/Digital conversion of voice signals shall be performed by a coder/decoder
based on the CVSD technique. Sampling rates of 16 or 32 kHz leads to coding at 16 or 32
kbits/s, using syllabic companding conmolled by a three bit logic. The technical
characteristics of the coder and decoder are defined in Annex A. This covers both 16 and 32
kbit/s services. The NPICS Proforma as it applies 10 the STANAG is at ANNEX B.

IMPLEMENTATION OF THE AGREEMENT

4, This STANAG is implemented by a nation when its voice coder/decoder standards
comply with this agreement and are placed in service.
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TECHNICAL STANDARDS OF CODER AND DECODER

1 GENERAL CHARACTERISTICS

1.1

services.

1.2

the various test points as described below,

- Analogue/digital conversion of telephone signals (speech or other voice-band
signals) shall be performed by a delta coder/decoder using syllabic companding controlled by
a three bit logic. This STANAG describes coding and decoding, at both 16 and 32 kbit/s

Block diagrams of the coder and decoder are shown in Figures 1 and 2. including
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Figure I - Biock Schematic of the Coder
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FOUR-WIRE TO FOUR-WIRE AUDIO FREQUENCY CHARACTERISTICS

Relative Level at Points A and B of Figures | and 2

The relative levels at points A and B shall be -4 dBr.

Absolute Level

The absolute level 1s calculated by:

dBm = dBr + dBmO (for dBmQ see Table )

Impedance at Points A and B

The nominal value of the impedance at points A and B shall be 600 ohms.

NATO UNCLASSTIFTIETD
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24 Return L oss at Points A and B against 600 Ohms

The return loss at points A and B shall be 2 16 dB in the frequency range from
300 Hz to 3400 Hz against a load resistor of 600 ohms with an input level of -20 dBm0.

2.5 Symmetry at Points A and B

Points A and B shall be balanced and not referred to ground, i.e. shall be floaning.

3 CODER AND DECODER CIRCUITS

3.1 Inpuz and Ourput Audio Filters

The input and output audio filters shall have a passband of 300Hz 1o 2.6 kHz for
16 kbit/s and 300Hz 10 3.4 kHz for 32 kbit/s services and an attenuation of at least 25 dB for
frequencies above 6 kHz referred 10 800 Hz.

3.2 Amplitude Frequency Characteristics of the Principal Integrator

The ideal amplitude frequency characeeristics for single and double integration
between points F and G are shown in Figure 3.

33 Modulation Level

A signal of 800 Hz at 0 dBm0, applied to point A of the coder, shall give a duty
cycle (mean proportion of binary 1" digits at point D each one indicating a run of three
consecutive bits of the same polarity at point C) of C, = 0.5 at point D of the modulation
level analyzer (MLA).
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A

dB

Figure 3 - Ideal Amplitude Frequency Characterisucs of the Principal Integrator

Single Integration Double Integration
f, = 100 Hz to 300 Hz f, = 100 Hz to 300 Hz
f, = 2700 Hz
f, = 6400 Hz
34 Compression and Expansion

34.] In the coder and decoder the quantizing step size q. which dnves the
principal integrator at point F, shall have an essenually hinear relattonship to
the duty cycle at point D of the MLA integrator (sec Figure 4).
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3.4.2 It follows that the ratio of the quantizing step size at point F corresponding
to a duty cycle of C=0.5 at point D of the MLA integrator to the minimum
step size q, shall be 34 dB (provisional tolerance 12 dB).

1

AL

0
1
S0
05 05
9
Nominal Values g . m
9o so

g - Quantizing Step Size at 0 dBmo

Figure 4 - Relation Between MLA Output Duty Cycle and Size of Quantizing Steps

35

Companding Speed

The following is valid for the condition that C is connected to C'. When an

800 Hz sinewave signal at point A is suddenly changed from -42 dBmO to 0 dBm0, the
output signal at point B shall reach 90% of its final value within 2 ms to 4 ms.

NOTE:

Al

The MLA integrator circuits of the coder and decoder shall have the same

characteristics and hence the same companding speed.

3.6

Procedure for Testing the Decoder

Testing is performed by means of peniodical test bit sequences (listed in Table 1)

which result in audio signals at 800 Hz at the decoder output point B.

3.6.1 The test bit sequence generator is connected to the decoder input point C’
(see Figure 2).
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3.6.2 The 800 Hz levels at point B shall conform to the values given in Table 1.

~ 3.6.3 When the signal at point C’ is switched from the periodical test bit sequence
'a’ to the periodical test bit sequence 'g’. then the output signal at point B
shall reach 90% of its final value within 5.5 ms t0 11.5 ms (see Figure 5).
When the signal at point C' is switched from the periodical test bit sequence
'g’ to the periodical test bit sequence "a’, then the output signal at point B
shall reach 10% of the value of the periodical test bit sequence g’ within 4
ms to 8 ms.

A

1.0 . Cespiins ArpRLude of Test
08 e Efve tpe Sigrai(c,= 05)

o3 1- R S bt et et amens e e e Buginrug of Discrargrg

g0

Arpiftuoe of Test
Swl(cd =)

4wl
ms t

=St sigrml T , test tigrml °g” l et sprml n”

[ RS ISR SUS
QL0

’ : 1
Figure 5 - Envelope Characteristics of the Ourput Signal at Point B (Half the Envelope)

Note: for clarification

A2 For an RC circuit in the MLA integrator, with time constants of 4 ms for both
charging and discharging, the envelope characteristic of the output signal at point B is shown
tn Figure 5. For the case of switching the signal ar point C’ from sequence 'a’ to sequence
'g’. the characteristic of the ourput signal at point B is self-explanatory. When switching
from sequence ‘g’ to sequence 'a’, the amplitude at the beginning of discharging is at the first
moment after switching higher - by a factor of 50 - then the final value which is reached
asymptotically. The final value equals -42 dBmO (i.e. 0.00794). The amplitude at the
‘beginning of discharging is hence 0.397 (C, = 0). The value of 10% is then reached at

5.76 ms.
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TEST - LEVEL
SIGNALS BIT SEQUENCE C, (dBm0)
(L) 10110100100100101 101 -415 £ 3.
a. 0
(2) 1011011010101001001001001001010101101 101 -42 3
(n 11011001001001001 101
b. 0.05 2525
(2) 1011011010101001001000100100101011011011
10110101000100101011 -19+2
(H 0.1
c. 1101101101010010001000100100101011011101 -185x 2
(2)
(1) 11011001000010011011 11 x2
d. 0.2
(2) 1101110110010100010000100010011010111011 1152 2
(H 110110100000100101 11
¢. 0.3 -6.5+15
{2) 1110111011001000100000010001001101110111
N 11011010000001001111
f. 0.4 -3+ 1.5
(2) 1111011101010001000000001000101011101111
(N 111G1010000000101111
g. 0.5 0zx1
() 1111011101000 10000000000100010111011 111
TABLE | - BIT SEQUENCES FOR TESTING DELTA DECODER
Note:
A3 C,- Duty cycle at point D of the modulation level analyzer (MLA),

{approximate).
{1) - Sequence of 20 bits for a bit rate of 16 kbit/s.

(2) - Sequence of 40 bits for a bit rate of 32 kbit/s.
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4

4.1

42

4.3

ELECTRICAL PERFORMANCE

General

~4.1.1 The required values under paragraphs 4.2 to 4.7 are valid for the condition

that C 1s connected to C'.

4.1.2 For measurement, the input (point A) and the output (point B) are to be
terminated with 600 ohms and signals whose frequencies are sub-multiples
of the sampling rate shall be avoided. Accordingly, where a nominal test
signal frequency of 800 Hz is indicated, the actual frequency shall be slightly
different; a preferred value is 820 Hz but frequencies from 804 Hz to 860 Hz
may be used.

4.1.3 The measurements, according to paragraphs 4.2 to 4.4, shall be performed at
a specific frequency within the recommended band.

Insertion Loss between Points A and B

The insertion loss between points A and B at 800 Hz with an input level of
0 dBm0 shall be 0 dB £2 dB. The insertion loss contributed by the mansmit and
receive sides shall not exceed one-half of this value.

Attenuaton Distortion with Frequency

4.3.1 Aunenuanon Distortion with Frequency - 16 kbit/s:

The attenuation distoruon, between points A and B, relative to 800 Hz
measured with an input level of -20 dBmO applied to point A shall be within
the limits of Figure 6a. The distortion contributed by the wansmit side alone,
measured at point G of the coder. shall not exceed the limtts indicated by the
broken lines in Figure 6a.

4.3.2 Auenuaton Distortion with Frequency - 32 kbit/s;

The auenuation distortion, between points A and B, relative to 800 Hz
measured with an input level of -20 dBm0 applied to point A shall be within
the [imits of Figure 6b. The distortion contributed by the ransmit side alone.
measured at point G of the coder, shall not exceed the limits indicated by the
broken lines in Figure 6b.
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4.4 Vanagon of Gain with Input Level -

4.4.1 Vanaton of Gain Ag with Input Level - 16 kbit/s:

The variation of gain A g with input level, n, normalized to the gain at an
input level of -20 dBmd, shall not exceed the limits given in Figure 7a for
a frequency of 800 Hz

See Nole Test Frequency 800 H2

@};W////// _

_,\/"‘inpul — %%
0 50 as 30 qamp %

- W//A’/////// //////%//l 77
Nole Sicge oRoBME

Figure 72 - Vanauon of Gain with Input Level at a Bit Rawe of 16 kbit/s

4.4.2 Variauon of Gain Ag with Input Level - 32 kbit/s:
The variation of ga:n Ag with input level, n, normalized to the gain at an
input level of -20 dBm0, shail! not exceed the imits given 1n Figure 7b for
a frequency of 800 Hz

4.5 Idle Channel Noise

451 ldle Channel Notse - 16 kbivs:
The noise shall be measured weighted. The idle channel noise at point B

shall not exceed -45 dBm0Op. The level of any single frequency shall not
exceed -50 dBm0 in the frequency range from 0.3 kHz to § kHz.
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Figure 7b - Variation of Gain with Input Level at a Bit Rate of 32 kbivs
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4 5.2 idle Channel Noise - 32 kbit/s:

The noise shalt be measured weighted. The idle channe! noise at point B
shall not exceed -60 dBmOp. The level of any single frequency shall not
exceed -65 dBmO in the frequency range from 0.3 kHz to 16 kHz.

4.6, Variation of Noise (Quantzing and Harmonic Distoruon) with Input Level

461 Varation of Noise with Input Level - 16 kbit/s:

The noise shall be measured unweighted with a sinewave test signal at
800 Hz. With such a test signal applied 10 point A, the ratio of signal 1o noise power at the
output point B shall be above the limits of Figure 8a.

4.6.2 Variation of Noise with Input Level - 32 kbit/s:

The noise shall be measured unweighted with a sinewave test signal at
800 Hz. With such a test signal applied to point A, the ratio of signal to noise power at the
output point B shall be above the limits of Figure 8b.
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Figure 8b - Signal to Noise (Quanuzing and Harmonic Distortion) Rauo with a Level
at a Bit Rate of 32 kbit/s
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4.7 Variation of Noise (Quantizing and Harmonic Distortion) with Frequency
4.7.1 Variation of Noise with Frequency - 16 kbit/s;
The noise shall be measured unweighted with a sincwave test signal of

-20 dBmQ. With such a test signal applied 1o point A, the ratio of signal to
noise power at the ourput point B shall be above the limits of Figure 9a.

é Input Level
N D - 20 dBm{
.
/
3 ﬁ;/jgég;ﬁé?é%fié%%i

f—

Figure 9a - Signal (o Noise (Quantizing and Harmonic Distoruon) Rauo with Frequency
at a Bit Rarwe of 16 kbiv/s

4.7.2 Vanauon of Noise with Frequency - 32 kbits:
The noise shall be measured unweighted with a sinewave test signal of

-20 dBmQ. With such a test signal applied to point A, the rano of signal o
noise power at the output point B shall be above the limits of Figure 9b.
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Figure 9b - Signal to Noise (Quantizing and Harmonic Distortion) Ratio with Frequency

at 2 Bit Rate of 32 kbit/s
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NATOQ PROT L IMPLEMENTATION CONFORMANCE STATEMENT {NPICS) PROFORMA

"1 Introduction

For a protocol implementation which is claimed to conform to STANAG 4380 the following NATO
Protocol Implementation Conformance Statement (NPICS) proforma shall be completed.

For a NATO standard, the NPICS carresponds’ to the Protocol implementation Conformance
Statement (PICS) defined in ISO/IEC 9646-1 for an Internationa! Standard. The term NPICS is used
to avoid confusion where the requirements for NPICS and PICS differ.

A completed NPICS proforma is the NPICS for the implementation in question. The NFPICS is a
statement of which capabilities and options of the protocol have been implemented. The NPICS can
have a number of uses, including use:

by the protoco! implementor, as a check-list to reduce the risk of failure to canform to the
standard through oversight;

by the supplier and acquirer - or potential acquirer - of the implementation, as a detalled
indication of the capabilities of the implementation, stated relative to the common basis for
understanding provided by the standard NPICS proforma;

by the user - or potential user - of the implementation. as a basis for ininaily checking the
possibility of interworking with another implementation Inote that, while interworking can
never be guaranteed, failure to interwork can often be predicted from incompatible NPICSs);

by a protocol tester, as the basis for selecting appropriate tests against which to assess the
claim for conformance of the implementation.

Note:

B.1. All materiat in the base standard, i.e. STANAG 4380. is considered mandatory unless
another statws s specifically indicated in this NPICS Proferma.

2 Abbreviations and special symbols

2.1 Status symbols

M mandatory
O optional
O.<n> optional, but support of at least one, or exactly one, of the group of options
labetted by the same numera! <n> is required
X prohibited
<pred>: conditional-item symbol, inctuding predicate identification, see 3.4 fogical negation,
- applied to a conditional item’s predicate
N ATO UNCLASSIFIED
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2.2 General abbreviations

CVvSsD Continuously Variable Slope Delta Modulation
MLA Moduiation Levei Analyzer

RC Hesistance Capacitance

N/A Not Applicable

2.3 ltem references

itemns in the NPICS proforma are identified by mnemonic item references. NPICS items dealing with
related functions are identified by item references sharing the same initial letter or letter-pair (in
capitals). There follows a list of those initials, in the order in which the groups of items occur in the
NPICS proforma.

GC General Characteristics

FA Four-wire to Four-wire Audio Frequency Characteristics
CD Coder and Decoder Circuits

ER Electricai Characrteristics, Remarks

EP Eiectrical Performance

2.4 Base Standard References
The generic format of a reference of the NPICS proforma is:
< Paragraph>
for a reference to main STANAG part, and
[<Part>]<Annex>|[ <Appendix>|/<Paragraph>

for all other STANAG references.

<Part> = A capital Roman number {1 I, etc.}

< Annex> = An uppercase letter {A, B, etc.)

< Appendix> = A number or uppercase letter {A, B, etc., 1. 2, etc.)
<Paragraph> = <n>.(<n>] or <n> [<x>] as approprate

{1 enclose an optional entry

<> denote a generic identifier

<n> A numeral {1, 2, 3 etc.)

< x> A lowercase letter {a, b, ¢ etc.)

In the case when there are references to one or more CCITT or 150 base standards in addition to
STANAG references, the STANAG references shall be prefixed by "STxxxx", while the CCITT or
ISO references are direct to chapters, paragraphs etc. Such CCITT or I1SO base standards shall be
listed in the "Related Documents”-sections of this STANAG or STANAG Annex, to which this PICS
Proforma is attached. if more than one CCITT or ISQ standard is referenced in the NPICS Proforma,
only one reference should be used in each table, with the reference stated above the table.

NATZO UNCLASSTIFIETD
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3 Instructions for completing the NPICS proforma
3.1 General Structure of the NPICS Proforma

The first part of the NPICS preforms - implementation identiﬁci_l-tlfo-n and Protocol Summary - 1s to
be completed as indicated with the information necessary to identify fully both the supplier and the
implementation.

The main part of the NPICS proforma is a fixed-format questionnaire, divided into a number of
major subclauses; these can be divided into further subclauses each containing a group of
individual items. Answers to the questionnaire items are 10 be provided in the rightmost column,
either by simply marking an answer to indicate a restricted choice {usually Yes or No), or by
entering a value or a set of range of values. There are some items where two or more choices from
a set of possible answers can apply: all relevent choices are to be marked.

Each item is identified by an item reference in the first column; the second column contains the
question to be answered; the third column contains the reference or references to STANAG 4380
according to 2.4 above. The remaining columns record the status of the item - whether supporl is
mandatory, optional, prohibited or conditional - and provide the space for the answers: see also 3.4

below.

A supplier may also provide - or be required to provide - further information, categorized as either
Addituonal Information or Exception Information. When present, each kind of further information is
to be provided in a further subclause of items labelled A<i> or X <i> respectively for cross-
referencing purposes, where <i> is any unambigious identification for the item [e.g. simply a
numeral}: there are no other restrictions on its format and presentation.

A compieted NFICS proforma, including any Additional Information and Exception Information, is
the NATO Protocol Implementation Conformance Statement for the implementation in question.

Note:

8.2. Where an impiementation is capable of being configured in mere than one way, a single
NPICS may be able to describe all such configurations. However, the supplier has the chaice of
providing more than one NPICS, each covering some subset of the implementation’s contiguration
capabilities, in case that makes for easier and ciearer presentation of the information.

3.2 Additional Information

items of Additional Information allow a supplier ta provide additional information intended 1o assist
the interpretation of the NPICS. It 1s not intended or expected that a large quantity will be supplied,
and an NPICS can be considered complete without any such information. Exampies might be an
outline of the ways in which a (single) impiementation can be set up to operate in a variety of
environments and configurations; or a brief rationale - based perhaps upon specific application
needs - for the exclusion of features which, although optional, are nonetheless commoniy present
in implementations of this protocol.

References to items of Additional Information may be entered next to any answer in the
questionnaire, and may be included in itermns of Exception Information.

NATO UNCLASSIFIZETD
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3.3 Exception Information

it may occasionally happen that a supplier will wish to answer an item with mandatory or
prohibited status (after any conditions have been applied} in 2 way that conflicts with the indicated
requirement. No pre-printed answer will be found in tha Support column for this: instead, the
supplier shall write the missing answer into the Support column, together with an X <i> reference
to an item of Exception information, and shall provide the appropriate rationale in the Exception

item itself.

An implementation for which an Exception item is required in this way does not conform to
STANAG 4380.

Note:

B.3. A possible reason for the situation described above is that a defect in the standard has
been reported, a correction for which is expected to change the requirement not met by the
implermentation.

3.4 Conditional status

3.4.1 Conditiona! items

The NPICS proforma contains a number of conditional items. These are items for which the status -
mandatory, optional or prohibited - that applies is dependent upon whether or not certain other
items are supported, or upon the values supported for other items.

In many cases. whether or not the item applies at all is conditional in this way, as well as the
status when the item does apply.

Where a group of items is subject to the same condition for applicability, a separate preliminary
question about the condition appears at the head of the group, with an instruction to skip to a later
‘point in the questionnaire if the "Nat Applicable™ answer is selected. Otherwise, individual
conditional items are indicated by one or more conditional symbols {on separate lines) in the status

column.

A conditional symbol 1s of the form " <pred>:<x>" where - <pred>" is a predicate as described
in 3.4.2 below, and "< x> " is one of the status symbois M, O, 0. <n> or X.

If the vaiue of the predicate in any line of a conditional item is true (see 3.4.2}, the conditional item
15 applicable, and its status is that indicated by the status symbol following the predicate; the
answer column is to be marked in the usual way, If the value of a predicate is false, the Not
Applicable (N/A} answer is 10 be marked in the relevant line. Each line in a multi-fine conditional
item shouid be marked.

3.4.2 Predicates

A predicate is one of the foliowing:

aj an item-reference for an item in the NPICS proferma: the value of the predicate is true if the
item is marked as supported, and is false otherwise: or

NATO UNCLASSIFTIETHD
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b) a predicate name, for a predicate defined elsewhere in the NPICS proforma item: see below:;
or
cl the logicat negation symbol ~ - prefixed (o an item-reference or predicate name; the value

of the predicate is true if the value of the predicate formed by omitting the * = is faise,
and vice versa.

The definition for a predicate name is a boolean expression constructed by combining simple
predicates, as at a) or b) above, using the boolean operators AND, OR and NOT, and parentheses,
in the usual way, The value of such a predicate is true if the boolean expression evaiuates 1o true
when the item-references are interpreted as at a} above.

Each item whose reference is used in a predicate or predicate.definition is indicated by an asterisk
in the ltem column.

4 Identification

4.1 Implementation identification

Natwon/Suppler

Contact point tor quenes abnyt the NPICS

Implementatson Nameis) and Varsion(sl

Othar informaticn necessary lor full Wentufcation e.g
namais) and sersionis) of machines and/or operating
systems; system names

Notes

1 Oniy the firet thrae nems are required for all impiementatons. other mformation may be completed as appropnate in
meeling the ragquiremant for full dant:fxcaton

2 Tho terms Name and Version should be intarpretsd appropnately 1o correspond with a naton/supphar’'s tarminology (e g

Type, Senes, Model)

4.2 Protocot identfication

Identification of protocol specificanon STANAG 4380

ldanufication of amandments and cornganda 1o this NPICS

protorma which have been complated az part o! this Am Corr,
NFICS A, - Carr.
Am. . Corr.
Am, Corr
Have sny Excepton tems been requirad {see 3.3)? Naf] Yas(i

[The answar Yas means that the implemantation does not contform to STANAG
4380)

Date of Statement

NATG UNCLAGS SIFTIED
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5 Implementation

5.1 General Characteristics

tam Protocol fastixe Raterencas Sistus Support
GCh 18 kbit/e bt rate . LYAIR] Q.9 Y1INE)
GC2 32 kbit/s bit cate ALY 0.1 YNNI
GC3 Singhs lrtagrstion AS3.2 .2 Y{int)
G4 Doubia tntegraticn AS32 0.2 YNt
GCS Block Schematic Fig.l & Fig.2 M Y0l

5.2 Four Wire to Four Wire Audio Frequency Characteristics

htarm Protocol faature Refarences Status Support
FAal Relative Lavel at Points A & 8 of Frgures 1 & 2 A/2.1 M Y[
FA2 Impedance xt Points A L B A/2.2 M Y
FA3 Return Loss at Points A & B aganst 800 ohms Af2.4 M Yl
FA4 Symmaetry at Points A & B AS2.S M ¥t

5.3 Coder and Decoder Circuits

ham Protocol feature Rafersnces Status Suppon
D1 Input and Output Audwo Fétars a3 M Yil
CDh2 Fraquency of the Principal Integrator, (1 A/3 2. Fg 3 M ¥{]
cD3 Fraquancy of the Principal Integrator, 12, 13 A32, Fg. 2 GCa-mM NZALIYLS
CDa Modulaton Lavel A/3.) M Y1)
CO5 Compression arnd Expansion A 34 M ¥it
cnDs Companding Speed /3.5 M il
CD? Procedure for Tastung tha Decoder A28 M Yt

5.4 Electrical Performance

541 Heniarks

Hem Protocol feature Refarences Status Support
ERT Connoction A4 11 M Y[}
ER2 Tarmination A4 12 M Y1t
ER3 Measuraments A4 13 M ¥YIl

5.4.2 16 kbit/s operation

i1 16 kbet/s operstion 1 not supported, tem GC1, mark N/A and continue at subclause 5.4 3 N/ALY

Hem Protocol {aature References Status Support
EPY Insartion Lots Between Points A & B A4.2 M YTI
EP2 Attenuation Distortion with Frequency A/ 3.1 M Y1l
£P3 Vanantion of Gain wrth input Lavel /4.4 M Yit
EP4 Idie Channel Noisa A48 M Yl
EPS Variation of Quantizing and Harmonic Distortion wrth Input Level A/4.8.1 M Yl
EPS Vanation of Quantizing and Harmonic Distortion with frequancy Aid. T M Yl
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5.4.3 32 kbit/s operation
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it J2 kbit/s operation is not supported, mem GC2 mark N/A and sk the rest of the 1ablke. N/A{]

Rem Protocol festure Reterences Sistus Suppoernt
EFP7 insertion Loes Between Poits A & B Ajd.2 M i}
EPE Attenustion Distortion with Frequency Ald 3.2 M il
EPS Varistion of Gain with Input Level A4 4.2 M Y1l
EP10 Idie Channea! Noise A4S 2 M ¥il
EP11 Variation of Quamtizing snd Harmanic Distortion wih input Level A4 82 ¥ ] ¥[]
EP12 Yaristion of Cuantizing and Harmonic Distortion with Fraquency A7 2 M ¥l
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