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Amendment 9 to Recommendation ITU-T G.994.1 (2012)

Handshake procedures for digital subscriber line transceivers: Amendment 9

Summary

Amendment 9 to Recommendation ITU-T G.994.1 (2012) includes:
- Codepoint for the support of G.993.5 Annex A (Mitigating Strong FEXT)

- Codepoints for the support of G.993.5 Annex B (Vectored Long Reach VDSL) and G.993.2
Annex D (Unvectored Long Reach VDSL).
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Amendment 9 to Recommendation ITU-T G.994.1 (2012)

Handshake procedures for digital subscriber line transceivers: Amendment 9

1) Codepoint for the support of G.993.5 Annex A (Mitigating Strong FEXT)
Add table 11.68.10.1:

Table 11.68.10.1 — Standard information field — ITU-T G.993.2
ITU-T G.993.5 NPar(3) coding Octet 2

s 7|6 SBltz 3 2 1 ITU-T G.993.5 Vectoring NPar(3)s — Octet 2
x x[x x x x x 1 Support of strong FEXT mitigation

X xX|x x x x 1 x Reserved for allocation by ITU-T

x x[x x x 1 x x Reserved for allocation by ITU-T

X x| x X X X X Reserved for allocation by ITU-T

x x[x 1 x x x x Reserved for allocation by ITU-T

x x|1 x x X X X Reserved for allocation by ITU-T

x x{0 0 0 0 0 O No parameters in this octet

2) Codepoints for the support of G.993.5 Annex B (Vectored Long Reach VDSL) and G.993.2
Annex D (Unvectored Long Reach VDSL)

Modify table 11.68.0.1 as follows:

Table 11.68.0.1 — Standard information field — ITU-T G.993.2 SPar(2) coding — Octet 2

s 706 sBltz 3 21 ITU-T G.993.2 SPar(2)s — Octet 2
X x|x x x x x 1 Annex A USO

X x|x x x x 1 x Annex B USO

x x[x x x 1 x x Annex C USO

x x[x x 1 x x X ITU-T G.993.5

x x|[x 1 x X x X ITU-T G.998.4 extensions

x x|l x x x X X

x x[0 0 0 0 0 O No parameters in this octet

Add table 11.68.0.2 and 11.68.0.3:
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Table 11.68.0.2 — Standard information field — ITU-T G.993.2 SPar(2) coding — Octet 3

. 7l SB'tz sl ITU-T G.993.2 SPar(2)s — Octet 3

X x[x x x x x 1 VDSL2-LR Spectrum bounds upstream

X X|[x x x x 1 x VDSL2-LR Spectrum shaping upstream

X Xx[x x x 1 x x VDSL2-LR Spectrum bounds downstream

x x|x x 1 x x x VDSL2-LR Spectrum shaping downstream

x x[x 1 x X x X VDSL2-LR Transmit signal images above Nyquist frequency
x x[1 x x X x X VDSL2-LR Offset IDFT sample #0 downstream

x x[0 0 0 0 0 O No parameters in this octet

Table 11.68.0.3 — Standard information field — ITU-T G.993.2 SPar(2) coding — Octet 4

o 7l SB'tz s 1 ITU-T G.993.2 SPar(2)s — Octet 4
x x|x x x X x 1 VDSL2-LR Offset IDFT sample #0 upstream

x x|x x x X 1 x Reserved for allocation by ITU-T

X x|x x x 1 x x Reserved for allocation by ITU-T

x x|x x 1 X x X Reserved for allocation by ITU-T

x x|x 1 x X x x Reserved for allocation by ITU-T

x x[1 x x X x X Reserved for allocation by ITU-T

x x| 0 0 0 0O No parameters in this octet

Add table 11.68.12 to 11.68.19:

Table 11.68.12 — Standard information field — Support of VDSL2-LR NPar(3) coding

8 7/6 5 4 3 2 1

8 7|6 SBltz 3 2 1 Support of VDSL2-LR NPar(3)s
X x|x x x x x 1 hort loop
X X|xXx x x x 1 x
X X|x x x 1 x x
X xX|x x 1 x x X
x x|x 1 x x x X Reserved for allocation by ITU-T
x x[1 x x x x X Reserved for allocation by ITU-T
x x[0 0 0 O 0 No parameters in this octet
Table 11.68.13 — Standard information field — VDSL2-LR
spectrum bounds upstream NPar(3) coding — Octet 1
Bits

VDSL2-LR spectrum bounds upstream NPar(3)s — Octet 1

x x|0 0 0 x x x NOMPSDus (bits 9 to 7)
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Table 11.68.13.1 — Standard information field — VDSL2-LR
spectrum bounds upstream NPar(3) coding — Octet 2

Bits
8 76 5 4 3 2 1
X X|X X X X X X NOMPSDus (bits 6 to 1)

VDSL2-LR spectrum bounds upstream NPar(3)s — Octet 2

Table 11.68.14 — Standard information field — VDSL2-LR
spectrum shaping upstream NPar(3) coding — Octet 1

Bits
8 7|6 5 4 3 2 1
X X X x X "First" subcarrier index i (bits to 7)

VDSL2-LR spectrum shaping upstream NPar(3)s — Octet 1

Table 11.68.14.1 — Standard information field — VDSL2-LR
spectrum shaping upstream NPar(3) coding — Octet 2

Bits
VDSL2-LR spectrum shaping upstream NPar(3)s — Octet 2
8 76 5 4 3 2 1
X X|x x x x x X "First" subcarrier index i (bits 6 to 1)

Table 11.68.14.2 — Standard information field — VDSL2-LR
spectrum shaping upstream NPar(3) coding — Octet 3

Bits
VDSL2-LR spectrum shaping upstream NPar(3)s — Octet 3

X "First" subcarrier in
X X 0 00 0 X "First" log_tss; (bit 7)

Table 11.68.14.3 — Standard information field — VDSL2-LR
spectrum shaping upstream NPar(3) coding — Octet 4

Bits

VDSL2-LR spectrum shaping upstream NPar(3)s — Octet 4
8 76 5 4 3 2 1

X xX|x x X x x X "First" log_tss; (bits 6 to 1)

Table 11.68.14.4*(j-1) — Standard information field - VDSL2-LR
spectrum shaping upstream NPar(3) coding — Octet 4*(j-1)+1

Bits VDSL2-LR spectrum shaping upstream NPar(3)s —
8 7|6 5 4 3 2 1 Octet4*(j-1)+1
X X x x X "Last" subcarrier index i (bits to 7)

NOTE 1 —j is the number of subcarrier indices used to specify the spectral shape.
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Table 11.68.14.4*(j-1)+1 — Standard information field - VDSL2-LR
spectrum shaping upstream NPar(3) coding — Octet 4*(j-1)+2

Bits VDSL2-LR spectrum shaping upstream NPar(3)s —
8 7|6 5 4 3 2 1 Octet 4%(j — 1) + 2
Xx X[x x x x x X "Last" subcarrier index i (bits 6 to 1)

NOTE 1 —j is the number of subcarrier indices used to specify the spectral shape.
Table 11.68.14.4*(j-1)+2 — Standard information field - VDSL2-LR
spectrum shaping upstream NPar(3) coding — Octet 4*(j-1)+3

Bits VDSL2-LR spectrum shaping upstream NPar(3)s —

8 7|6 5 4 3 2 1 Octet 4%(j — 1) + 3
x "Last" subcarrier in
x X 0 0 0 0 x "Last" log_tssi (bit 7)
NOTE 1 —j is the number of subcarrier indices used to specify the spectral shape.
Table 11.68.14.4*(j-1)+3 — Standard information field - VDSL2-LR
spectrum shaping upstream NPar(3) coding — Octet 4*(j-1)+4

Bits VDSL2-LR spectrum shaping upstream NPar(3)s —
8 6 543 21 Octet 4*(j—1) +4
X X|x x x X X X "Last" log_tssi (bits 6 to 1)

Table 11.68.15 — Standard information field — VDSL2-LR
spectrum bounds downstream NPar(3) coding — Octet 1
Bits
VDSL2-LR spectrum bounds downstream NPar(3)s — Octet 1
8 6 5 4 3 2 1
x X|0 0 0 x x x NOMPSDds (bits 9 to 7)
Table 11.68.15.1 — Standard information field — VDSL2-LR
spectrum bounds downstream NPar(3) coding — Octet 2
Bits
VDSL2-LR spectrum bounds downstream NPar(3)s — Octet 2

8 6 5 4 3 2 1
X X|x x x X X X NOMPSDds (bits 6 to 1)

Table 11.68.16 — Standard information field — VDSL2-LR
spectrum shaping downstream NPar(3) coding — Octet 1

Bits VDSL2-LR spectrum shaping downstream NPar(3)s — Octet 1
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8 7/6 5 4 3 2 1

X X X X X "First" subcarrier index i (bits to 7)

Table 11.68.16.1 — Standard information field — VDSL2-LR
spectrum shaping downstream NPar(3) coding — Octet 2

Bits
VDSL2-LR spectrum shaping downstream NPar(3)s — Octet 2
8 76 5 4 3 2 1
X XX x x X X X "First" subcarrier index i (bits 6 to 1)

Table 11.68.16.2 — Standard information field — VDSL2-LR
spectrum shaping downstream NPar(3) coding — Octet 3

Bits
VDSL2-LR spectrum shaping downstream NPar(3)s — Octet 3
8 76 5 4 3 2 1
x "First" subcarrier in
X X 0 00 0 x "First" log_tss; (bit 7)

Table 11.68.16.3 — Standard information field — VDSL2-LR
spectrum shaping downstream NPar(3) coding — Octet 4

Bits
VDSL2-LR spectrum shaping downstream NPar(3)s — Octet 4
8 76 5 4 3 2 1
X X|X X X X X X "First" log_tss; (bits 6 to 1)

Table 11.68.16.4*(j-1) — Standard information field - VDSL2-LR
spectrum shaping downstream NPar(3) coding — Octet 4*(j-1)+1

Bits VDSL2-LR spectrum shaping downstream
8 7|6 5 4 3 2 1 NPar(3)s — Octet 4*(j— 1) + 1
X X X X X "Last" subcarrier index i (bits to 7)

NOTE 1 —j is the number of subcarrier indices used to specify the spectral shape.

Table 11.68.16.4*(j-1)+1 — Standard information field - VDSL2-LR
spectrum shaping downstream NPar(3) coding — Octet 4*(j-1)+2

Bits VDSL 2-LR spectrum shaping downstream
8 7|6 5 4 3 2 1 NPar(3)s — Octet 4*(j — 1) + 2
X x|x x X x x X "Last" subcarrier index i (bits 6 to 1)

NOTE — j is the number of subcarrier indices used to specify the spectral shape.

Rec. ITU-T G.994.1 (2012)/Amd.9 (12/2017) — Prepublished version




Table 11.68.16.4*(j-1)+2 — Standard information field - VDSL2-LR
spectrum shaping downstream NPar(3) coding — Octet 4*(j-1)+3

Bits VDSL2-LR spectrum shaping downstream
8 7|6 5 4 3 2 1 NPar(3)s — Octet 4*(j — 1) + 3
x "Last" subcarrier in
X X 0 0 0 0 x "Last" log_tss; (bit 7)

NOTE 1 —j is the number of subcarrier indices used to specify the spectral shape.

Table 11.68.16.4*(j-1)+3 — Standard information field - VDSL2-LR
spectrum shaping downstream NPar(3) coding — Octet 4*(j-1)+4

Bits VDSL2-LR spectrum shaping downstream
8 7|6 5 4 3 2 1 NPar(3)s — Octet 4%(j — 1) + 4
X x|x x X X x X "Last" log_tssi (bits 6 to 1)

Table 11.68.17 — Standard information field — VDSL2-LR
transmit signal images above the Nyquist frequency NPar(3) coding

Bits VDSL2-LR transmit signal images above the
8 7|6 5 4 3 2 1 Nyquist frequency NPar(3)s
X xX|x x X x IDFT size N
X X X X IFFT fill

Table 11.68.18 — Standard information field — VDSL2-LR
Offset IDFT sample #0 downstream NPar(3) coding - Octet 1

Bits
8 7|6 5 4 3 2 1
X x|x x X X X X Offset IDFT sample #0 (bits 6 to 1)

VDSL2-LR Offset IDFT sample #0 downstream NPar(3)s — Octet 1

Table 11.68.18.1 — Standard information field — VDSL2-LR
Offset IDFT sample #0 downstream NPar(3) coding - Octet 2

Bits
8 7/6 5 4 3 2 1
x x[0 0 0 0 0 X Offset IDFT sample #0 (bit 7)

VDSL2-LR Offset IDFT sample #0 downstream NPar(3)s — Octet 2
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Table 11.68.19 — Standard information field — VDSL2-LR
Offset IDFT sample #0 upstream NPar(3) coding

Bits
6 5 4 3 2 1

0 0 0 x x x

VDSL2-LR Offset IDFT sample #0 upstream NPar(3)s

Offset IDFT sample #0 (bits 3 to 1)
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