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6.993.2 XK

12132 Power back-off PSD mask
The VI'U-R shall explicitly estimate the electrical length of its loop, kb, and use this value to calculate the
UPBO PSD mask, UPBOMASK, at the beginning of initialization. The VTU-R shall then adapt its transmit
signal to conform strictly to the mask UPBOMASK(kh, f) during initialization and Showtime, while
remaining below the PSDMASKus limit determined by the VTU-O as described in §7.2.1.3.1, and within the
limit imposed by the upstream PSD ceiling (CDMAXMASKus, MAXMASKus). UPBOMASK is calculated
as-

UPBOMASK (kl,, /) = UPBOPSD(f)+LOSS(kl,, f)+3.5  [dBm/HZ], where

LOSS(K,, f)=k,\[f  [dB],and
UPBOPSD(f) =-a-b\[f [dBm/Hz],

with fexpressed in MHz.

UPBOPSD(7 is a function of frequency but is independent of length and type of loop. The values of 2 and 5,
which may differ for each upstream band, are obtained from the CO MIB as specified in ITU-T
Recommendation G.997.1 [4] and shall be provided to the VTU-R during initialization (see §12.3.3.2.1.1).
Specific values may depend on the geographic region (Annex A.2.3, Annex B.2.6, and Annex C.2.1.4).

If the estimated value of &k is smaller than 1.8, the modem shall be allowed to perform power back-off as if
feh were equal to 1.8. The estimate of the electrical length should be ciently accurate to avoid spectrum
management problems and additional performance loss.
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G,?é?. f _.Annex 3 fi-f%

F.1.2.5. ‘Upstream power back off (UPBO) PSD masks

As defined in the § 6.3.2, the VTU-R shall explicitly estimate the electrical length of its
line, &y, and use this value to calculate the transmit PSD mask TxPSD(kly, f). The
VTU-R shall then adapt its transmit signal to conform to the mask TxPSD(kly, 1) given
below. TxPSD(%, f) given below is maximum PSD limitation, and is defined as 3.5
dB above the nominal PSD.

TxPSD(H,, f) = min{PSDREF(f)+ k1o T L, Pspo(f )] [dBm/Hz]

where PSDy(f) is the VTU-R transmit mask in dBm/Hz defined in Table F-2/G.993.1,
and k[oﬁ is an approximation of the loop attenuation in dB. Assuming electrical

length #ly to be &*ly, 1, and k& represent physical loop length and attenuation
coefficient, respectively.

The reference PSD, PSDREF(f), is a function of frequency but is independent of loop
length, type of cable, and noise models. PSDREF( f) shall be as given below.

Band US1: —56.5-10.20*107 [/ : 3.75%10°< f <5.2*1¢°

PSDREF(f)= .
() (BandUS2: ~56.5-6.419*107,/F: 85%10° < f <12%1¢°

J [dBm/Hz]

where f in Hz.

The values of &, k; and %, which are used to define the above values of 10.20%¥1073 =
kilen) and 6.419%10° (= kylep) in PSDREF(f) are calculated at the center
frequencies of Band US1 and Band US2, 4.475*10° Hz and 10.25%10° Hz respectively,
by assuming 0.4 mm PE cable defined in the § F.3.1 (also see Table F-7), and are given
below. PSDREF(f) also assumes Jen = 375m and lep = 225m.




Band US1:k;=2.719%107 : 3.75%10° 52%10°

_[ Band US1:f, 105 3.75%10° < f <52*10 [dB /()]
Band US2:k,=2.853*107°: 8.5*10° < f <12%1¢°

where f inHz,and [, , /.., In m. '

The VTU-R transmit PSD with power back-off, TxPSD(#ly, ), shall be measured with a
10 kHz resolution bandwidth, and with using 0.4 mm PE cable defined in the § F.3.1
(abbreviated by TP), where the loop lengths j, are parameters to check the
conformance of TxPSD(klp, /).  The equation below gives the VTU-R transmit PSD
mask with power back-off for a test loop length of 7, m for conformance purpose.

min|-56.5+ k(o — L W F » —56.5]: 3.75*10°< f <5.2%1¢°
min|-56.5+ k(o - Ly 7> —56.5]: 8.5%10° < £ <12%10°
WherefinHZ,loiﬂm,andkl = 2.719*10—5,](2 = 2.853*10—5,11.3]1 = 375m,lmf2 = 225]11.

} [dﬁm/Hz]

TxPSD(k1y, f)= {

19/




