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5. DETAI LED REQUI REMENTS

5.1 Narrowband node

5.1.1 Transmt. The effective isotropically radiated power
(EIRP) requirenents specified in 5.1.1.1 through 5.1.1.4 are
termnal requirements and include the contribution of |ine |osses
and antenna gai n.

5.1.1.1 Effective isotropically radiated power. The term nal
shal | be capable of providing EIRP of at |east 16 dBWw th
respect to right-hand circular polarization. The term nal EIRP
shall be increnentally or continuously adjustable from 10 dBWto
its maximumwi th a precision of 1.5 dB or better.

5.1.1.2 Effective isotropically radiated power accuracy. The
termnal shall maintain an EIRP accuracy of £ 1 dB, assum ng
antenna gai n and passive | osses are fixed.

5.1.1.3 Transmitter turn-on tine. The transmtter turn-on tine
(see section 3) shall not exceed 875 us.

5.1.1.4 Adjacent channel emissions. In a nomnal 5-kHz
bandw dt h whose center frequency is displaced by af froma
termnal transmtter's carrier frequency, the EIRP shall be as
speci fi ed bel ow

5.1.1.4.1 Carrier level less than +18 dBW The EIRP (relative
to the transmtters total output EIRP) shall not exceed the

val ues specified as "Relative EIRP" in Table Il. These val ues
shal |l apply when the transmtter carrier frequency is either
unnmodul ated, or nodul ated as specified in Table I

5.1.1.4.2 Carrier level greater than or equal to +18 dBW For
carrier EIRP levels equal to or greater than +18 dBW the maxi num
El RP val ues shall not exceed the val ues specified as "Maxi mum
EIRP" in Table I1.

TABLE 11. Allowabl e adjacent channel em ssions, narrowband.
Rel ative EIRP (dB) Maxi mum EI RP (dBW
Af (kHz) (Carrier level < +18 dBW [ (Carrier level > +18 dBW
5 -14 +4
10 -34 -16
15 - 38 -20
20 - 47 -29
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25 -47 -29
>30 -50 - 32

5.1.1.5 Tuning. The transmt frequency shall be tunable in
5-kHz increnents over the frequency range of 291.000 to 318. 000
MHz.

5.1.2 Receive

5.1.2.1 Susceptibility to adjacent channel interference. The
term nal shall achieve a bit error ratio (BER) of 1 x 10 or
better at the C/ KT specified in Table I1l, when operating in the
presence of adjacent channel interference (ACl). For test
conditions, ACI power in the desired channel shall be 13 dB bel ow
t he average power of the desired signal, and shall be 2400-bps

r andom BPSK- nodul at ed.

TABLE 11l1. Susceptibility to adjacent channel interference,
nar r owband node.

C/ kT for BER
Bit Rate (bps) equal to 1 x 10°° (dB-Hz)

75 32.3
300 38.3

600 41. 3
1200 44. 3
2400 47. 3
4800 50. 3
6000 51.3

5.1.2.2 Tuning. The receive frequency shall be tunable in 5-kHz
i ncrements over a frequency range of 243.000 to 270. 000 MHz.

5.1.2.3 Bit error ratio. The BER neasured at the output of the

denodul at or shall not exceed 1 x 10° for a data rate of 2400 bps
and a (G T)/(E/N,) of -34.7 dB/K (or -42.4 dB/K for aircraft and
submarine installations), assum ng a sky noi se tenperature of 200
K and assumng a 0 dB gain antenna for airborne platforns. (The

G T and E/N, of term nals nmay be independently eval uated for

test purposes. However, when the performance of the independent
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conponents are conbi ned anal ytically the cal cul ated val ue of the
system perfornmance shall neet the requirenments of this
par agr aph.)
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5.1.3 Modul ation. The nodul ation shall be interoperable with
BPSK and 50-percent SBPSK (see Figure 10-1 in Appendix A) for
data rates of 1.2 and 2.4 kbps and, if inplenented, for data
rates of 75, 300, and 600 bps. |If a 4.8 or 6.0 kbps rate is

i npl emented, the nodul ation shall be interoperable with OQPSK and
50- percent SOQPSK.

5.1.4 Acquisition

5.1.4.1 Preanble generation. The transmtting radio shal
generate a preanble in accordance with Figure 1A or Figure 1B
Baseband data shall follow the preanble bit pattern wi thout a
shift in data bit timng greater than 25 percent of a bit

i nterval

5.1.4.2 Receiver synchronization. The receiving termnal shal
achi eve acquisition and output all baseband data that imedi ately
follows the preanble bit pattern.

5.1.4.3 Frequency uncertainty. The UHF term nal shall be able
to achi eve acquisition and denodul ate the carrier for carrier
frequency uncertainties up to = 1.2 kHz.

5.1.4.4 Probability of acquisition. The probability of

achi eving acquisition on the first attenpt under the conditions
of 5.1.4.1, 5.1.4.2, and 5.1.4.3 shall exceed 95 percent, with a
confidence | evel of 90 percent.

5.1.4.5 Miintaining bit synchronization. The UHF term nal shal
mai ntain bit synchronization for at |east 10 seconds when the
(GT/(EJ/N) is degraded by up to 3 dB fromthat which is
specified in 5.1.2.3, wwth a confidence | evel of 90 percent. The
UHF term nal shall maintain receive timng stability for 1 second
+ 100 nms following | oss of carrier.

5.1.4.6 Receive timng stability. The UHF term nal shal

mai ntain the frequency of its receive clock output to data

term nal equipment within = 1 percent of the clock frequency for
the selected operating data rate, under all conditions where bit
sychroni zati on can be nai nt ai ned.

5.1.5 Frequency generation. The frequency generation system
shall provide |ong-termplus short-term frequency accuracy within
+ 1 part per mllion (ppm across the full range of environnental
conditions outlined in the term nal specification. The

r oot - nean-square val ue of the phase noi se shall not exceed 10
degrees over the specified frequency range in a bandw dth of 10
Hz to 15 kHz. The spectral contai nnent shall be 95 percent in a
5-kHz bandw dth at 2400 bps.
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5.1.6 Voice digitizer. For 2400 bps voice, the voice digitizer
shall be interoperable with equipnent that neets the requirenments
of Standardi zati on Agreenent (STANAG 4198. It shall be
interoperable with the Cv-3591. If 4800 bps voice is

i npl emrented, the voice digitizer for 4800 bps voice shall be

i nteroperable with equi pment that neets the requirenents of FED
STD- 1016.

5.1.7 Communications security. Figure 2 shows two net hods of
achi eving communi cations security (COVSEC)

5.1.7.1 VMoice. Narrowband voice digitization and security is as
fol | ows:

a. Mandat ory. The COVSEC wavef orm shall be
interoperable with the AN USC-43 (ANDVT) waveform wused in
application 3, in accordance with M L-C-28883A, when transmtting
and receiving in the narrowband node.

b. Optional. Secure voice at 4800 bps shall be
interoperable with the digitization techniques used in the Code
Excited Linear Prediction (CELP) (FED STD 1016) and encryption
t echni ques used by the KG 84A (NSA NO. 82-2B)

5.1.7.2 Data

a. Mandat ory. The COVSEC waveforns shall be
interoperable with the AN USC- 43 (ANDVT) waveform used in
application 3, in accordance with M L-C-28883A, when transmtting
and receiving in the narrowband node.

b. Optional. The COVBEC wavefornms shall be
interoperable with the TSEC/ KG 84A (NSA NO. 82-2B) wavef or m when
transmtting and receiving in the narrowband node.

5.1.8 D fferential encoding. Al baseband data follow ng the
preanble bit pattern shall be differentially encoded. The
differential encoding shall be as foll ows:

C(k) = {C(k-1) @ n(k)}

wher e
C (k) = present code bit
C (k-1) = prior code bit
® = excl usi ve OR operation
m (k) = nmessage bit
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5.2 Wdeband node

5.2.1 Transmt. The EIRP requirenents specified in 5.2.1.1
through 5.2.1.4 are termnal requirenments and include the
contribution of Iine | osses and antenna gai n.

5.2.1.1 Effective isotropically radiated power. The term nal
shal | be capable of providing EIRP of at |east 16 dBWw th
respect to right-hand circular polarization. The term nal EIRP
shall be increnentally or continuously adjustable from 10 dBWto
its maximumwi th a precision of 1.5 dB or better.

5.2.1.2 Effective isotropically radiated power accuracy. The
term nal shall maintain an EIRP accuracy of =1 dB, assum ng
antenna gai n and passive | osses are fixed.

5.2.1.3 Transmitter turn-on tine. The transmtter turn-on tine
(see section 3) shall not exceed 875 us.

5.2.1.4 Adjacent channel em ssions. For FSK nodul ation, the
total of all em ssions outside the 25-kHz channel shall be |ess
than 1 percent of the total transmtted power. For all PSK
carrier nodul ations and bit rates used in a nom nal 25-kHz
bandw dt h channel, wth carrier EIRP |l evels | ess than +18 dBW
the EIRP (relative to the carrier EIRP) in a 25-kHz band whose
center frequency is renoved Af (kHz) fromthe carrier frequency
shal | not exceed the values specified as "Relative EIRP" in
Table I'V. For carrier EIRP |l evels equal to or greater than +18
dBW the maxi num ElI RP val ues shall not exceed the val ues
specified as "Maximum EIRP" in Table IV. Data rates higher than
38. 4 kbps shall have adjacent channel em ssions within the limts
of Table IV.

5.2.1.5 Tuning. The transmt frequency shall be tunable in
25-kHz increnents over a frequency range of 291.000 to 318. 000
MHz.
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| nsert Table IV
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5.2.2 Receive

5.2.2.1 Susceptibility to adjacent channel interference. The
term nal shall achieve a BER of 1 x 10° or better at the T KT
specified in Table V when operating in the presence of ACl at a
50 kHz offset. For test conditions, ACI power in the desired
channel shall be 20 dB bel ow t he average power of the desired
signal, and shall be 19.2 kbps BPSK

TABLE V. Mbdul ati on types and susceptibility to adjacent channel

interference, w deband node.

C/ kT for BER
Bit Rate (bps) Modul at i on equal to 1 x 10°
(dB- Hz)
9600 (Optional) PSK 53.3
16000 (Optional) PSK 55.5
16000 (Mandatory) FSK 58.5
19200 (Optional) PSK 56. 3
32000 (Optional) PSK 58.5
38400 (Optional) PSK 59. 3

5.2.2.2 Tuning. The receive frequency shall be tunable in
25-kHz increnents over a frequency range of 243.000 to 270. 000
MHz.

5.2.2.3 Bit error ratio

a. FSK BER The BER neasured at the output of the
denodul at or shall not exceed 1 x 102 for a data rate of 16 kbps
and a (G T)/(E/N,) of -35 dB/K (or -43 dB/K for aircraft and
submarine installations), assum ng a sky noi se tenperature of
200 K and assumng a 0 dB gain antenna for airborne platforns.
(The G T and E/N, of term nals may be independently eval uated
for test purposes. However, when the performance of the
i ndependent conponents are conbi ned analytically the system
performance shall neet the requirenents of this paragraph.)

b. PSK BER The BER neasured at the output of the
denodul at or shall not exceed 1 x 10° for a data rate of 19.2
kbps and a (G T)/(E/N,) of -27 dB/K (or -33.4 dB/K for aircraft
and submarine installations), assum ng a sky noi se tenperature of
200 K and assumng a 0 dB gain antenna for airborne platforns.
(The G T and E/N, of termnals may be independently eval uated
for test purposes. However, when the performance of the
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i ndependent conponents are conbi ned anal ytically the cal cul ated
val ue of the system performance shall neet the requirenments of
t hi s paragraph.)

5.2.3 Modulation. The nodul ation shall be as shown in Table V.
The FSK nodul ation characteristics shall be as specified in
5.2.3.1, 5.2.3.2, and 5.2.3.3.

5.2.3.1 Deviation. The systemshall be interoperable with
termnals that have a nomnal deviation of £+ 5.6 kHz at a 16-kbps
nodul ation rate.

5.2.3.2 1lnput data signal sense. A "1" shall be indicated by a
vol tage that is negative wwth respect to the reference point, and
a "0" by a voltage that is positive with respect to the reference
poi nt .

5.2.3.3 Frequency-shift keying mark/space convention. The
transmtting termnal shall deviate the frequency positive (high)
when the data is 0 and negative (low) when the data is 1

5.2.4 Acquisition

5.2.4.1 Preanble generation*. The transmtting radio shal
generate a preanble in accordance with Figure 3. Baseband data
shall follow the preanble bit pattern without a shift in data bit
timng greater than 25 percent of a bit interval

5.2.4.2 Receiver synchronization*. The receiving termnal shal
achi eve acquisition and output all baseband data that imedi ately
follows the preanble bit pattern.

5.2.4.3 Frequency uncertainty. The UHF term nal shall be able
to achi eve acquisition and denodul ate the carrier for carrier
frequency uncertainties up to = 1.2 kHz.

5.2.4.4 Probability of acquisition*. The probability of

achi eving acquisition on the first attenpt under the conditions
of 5.2.4.1, 5.2.4.2, and 5.2.4.3 shall exceed 95 percent, with a
confidence | evel of 90 percent.

5.2.4.5 Miintaining bit synchronization. The UHF term nal shal
mai ntain bit synchronization for at |east 10 seconds when the
(GT/(EJ/N,) is degraded by up to 3 dB fromthat which is
specified in 5.2.2.3, wwth a confidence | evel of 90 percent. The
UHF term nal shall maintain receive timng stability for 1 second
+ 100 nms followi ng |oss of carrier.

5.2.4.6 Receive timng stability. The UHF term nal shal
mai ntain the frequency of its receive clock output to data

26
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term nal equipment within = 1 percent of the clock frequency for
the selected operating data rate, under all conditions where bit
sychroni zati on can be nai nt ai ned.

* NOTE: Paragraphs 5.2.4.1, 5.2.4.2, and 5.2.4.4 apply to PSK
i nteroperable rates only.
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5.2.5 Frequency generation. The frequency generation system
shal |l provide |ong-termplus short-term frequency accuracy within
+1 ppm across the full range of specified environnmental
condi ti ons.

5.2.6 Voice digitizer. Secure voice at 16000 bps shall be
interoperable with the digitization techniques using Conti nuous
Vari abl e Sl ope Delta (CVSD) nodul ati on as used by the VI NSON

( CSESD- 14) .

5.2.7 Comuni cations security. The COVSBEC device shall be
interoperable with the TSEC/ KY-57 and TSEC/ KY-58. See Figure 4.

5.2.7.1 VMoice. Secure voice at 16000 bps shall be interoperable
with the digitization techniques using Continuous Variable Slope
Delta (CVvSD) nodul ati on and encryption techni ques used by the

VI NSON ( CSESD- 14) .

5.2.7.2 Data

a. Mandat ory. The COVBEC waveforns shall be
i nteroperable with the TSEC/ KY-57/58, VINSON (CSESD- 14), waveform
when transmtting and receiving in the w deband node.

b. Optional. The COVBEC wavefornms shall be
interoperable with the TSEC/ KG 84A (NSA NO. 82-2B) wavef or m when
transmtting and receiving in the w deband node.

5.2.8 Differential encoding. For PSK nodul ations and bit rates
used in a nom nal 25-kHz bandwi dth all baseband data foll ow ng
the preanble bit pattern shall be differentially encoded. The
differential encoding shall be as foll ows:

C(k) = {C(k-1) @ n(k)}

wher e
C (k) = present code bit
C (k-1) = prior code bit
® = excl usi ve OR operation
m (k) = nmessage bit
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