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ABSTRACT:

This contibution refines the PSD mask and power specification for OPTIS [1]. Modifications to
the upstream mask provide additional margin for crosstalk compatibility with existing HDSL ser-
vices. The modifications include a 1 dBm reduction in power (upstream). OPTIS performance is
not affected by these modifications.

NOTICE
This contribution has been prepared to assist standards Committee T1-Telecommunications. This
document is offered to the Committee as a basis for discussion and is not a binding proposal on
LEVEL ONE COMMUNICATIONS, INC. or on any company. The requirements are subject to
change in form and numerical value after study. LEVEL ONE specifically reserve the right to add
to, amend, or withdraw the statements contained herein.



L. Introduction’

The previous OPTIS specification [1] provides a clear and verifiable measure of the OPTIS PSD,
while allowing margin for vendor specific implementations. This contribution refines the original
specification to eliminate spectral compatibility problems [2] with existing HDSL services.

The changes to the specification include:

1. apower reduction in the upstream template to reduce in

vices.

2. tightened bounds on the upstream and downstream mask to provide better assurance of spec-

tral compatibility with existing services.

2. Filter Specification
The OPTIS mask is specified as a series of straight line segments. The mask provides an absolute
upper bound on power. A specification is given for total transmitted power, which is less than the

total power under the mask. The following tables give the end points of each line segment:

TABLE 1. OPTIS Downstream Mask Specification

Maximum Power

Frequency (kHz) (dBm/hz)

<=1 -542

2 422

12 392

190 392

236 462

280 357
375 357

400 -40.2

440 632

600 762

1000 892

2000 997

>=3000 -108

terference with existing HDSL ser-




TABLE 2. OPTIS Upstream Mask Specification

Maximum Power
Frequency (kHz) (dBm/hz)
<m ] 542
2 -42.1
10 -37.8
175 378
220 -344
255 -344
276 -41.1
300 -77.6
555 -102.6
800 -105.6
1400 -108
>=2000 -108

TABLE 3. OPTIS Power Specification

Frequency Power Tolerance
Direction range dBm dBm
Upstream 0to350kHz | 16.4 +- 0.5
Downstream Oto450kHz | 16.4 + 0.5




FIGURE'1l. OPTIS Template
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FIGURE2. Expanded OPTIS Template
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A nominal template was formed from the OPTIS mask by reducing the mask 1 dBm/hz. Noise
margins for the OPTIS template and a realizable test filter were computed over various crosstalk
conditions for CSA Loop 4 and CSA Loop 6. The results are provided in the tables below. Com-
putations are based on optimal DFE integration with a S00 Hz resolution rectangular rule integra-
tion. The baud rate is 517.3 kHz; the reference SNR is 27.7 dB.

TABLE 4. OPTIS Performance with Template -- Uncoded Noise Margin, CSA4

OPTIS Test OPTIS Test
Template | Filter Template | Filter
Crosstalk Interferer NEXT/FEXT) | Loop 4 Loop4 | Loop4 Loop 4
with -140 dBm/Hz AWGN, 500Hz Down Down Up Up
integr_aﬁon (dB) (dB) (dB) (dB)
39 SELF 9.0 9.2 1.1 15
49 HDSL 10.8 10.5 1.7 1.6
25T1 165 162 1838 18.8
[ 749 FDM ADSL (120kHz high pass) 15.4 15.1 8.0 75
39EC ADSL 15.4 15.1 1.4 1.4
24 SELF + 24 T1 0.9 0.9 75 36
24 FDM ADSL + 24 HDSL 10.7 10.5 0.9 09
TABLE §. OPTIS Performance with Template -- Uncoded Noise Margin, CSA6
OPTIS Test OPTIS Test
Template Fliter Template | Filter
Crosstalk Interferer (NEXT/FEXT) | Loop 6 Loop 6 Loop 6 Loop 6
with -140 dBm/Hz AWGN, 500Hz Down Down Up Up
integration @B) @) | @B @B)
39 SELF 9.0 92 2.1 23
49 HDSL 122 119 2.7 2.7
25 T1 175 17.1 199 20.0
49 FDM ADSL (120kHz high pass) 15.0 14.7 8.9 89
39 EC ADSL 15.0 147 2.4 24
24SELF + 24 T1 1.7 16 43 4.7
24 FDM ADSL + 24 HDSL 11.0 10.8 1.9 19
LS 1C ibility of OPTIS TEMPLATE
3.1 HDSL

Measured spectral compatibility with HDSL is provided in contribution [3].

3.2 ADSL

Spectral compatibility with ADSL is computed in the table below. Interference from the OPTIS
template and the test filter is similar to that of HDSL systems. EC ADSL downstream begins at
tone 7, and FDM begins at tone 28. The target bit rate is 6784 kbps (6144 down + 640 duplex),
and margin is computed according to the DMT capacity relations, with a 12 dB SNR gap, as
agreed for the spectral comptibility technical report in T1E1.4/97-180r1. 4 dB coding gain has
been assumed.



TABLE 6. OPTIS Compatibility with EC ADSL

: Loop 6
Configuration Down
39 SELF 9.0
49 ADSL 9.0
39 HDSL 9.2
39 OPTIS TEMPLATE 9.2
39 OPTIS, Test filter 93

TABLE 7. OPTIS Compatibility with 6784 kpbs FDM ADSL

Loop 6
Configuration Down
39 HDSL 8.3
39 OPTIS, TEMPLATE 83
39 OPTIS, Test filter 83

4. Conclusion

A refinement to the OPTIS mask and power specification reduces interference with existing
HDSL systems. The upstream power requirement was reduced to 16.4 dBm. Both a realizable
test filter and the OPTIS mask (normalized) were shown to meet performance goals. Combined
with a suitable code, OPTIS can achieve a stable 6 dB performance margin for HDSL?2 systems
under worst case noise environments.
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