TTC DSL SWG

2003 11 21
DSL SWG 1
JLDSL
DSL SWG 5km
JLDSL
JJ100.01
JJ100.01
JLDSL 0.4mm Poly
11 18 20 4 DSL SWG SWG
DSL SWG
1 DSL SWG

Tel: 04-7185-7517 E-mail: k-sakai@ap.jp.nec.com
Tel: 044-822-1645 E-mail: hase@access.fujitsu.com

1



TTC DSL SPEC SWG Meeting SC-SWG SK S-04-05
Original: English

Tokyo, Japan 18-20 November 2003
SOURCE": DSL Spec SWG

TITLE: JLDSL Performance Criteria, Revision r3

ABSTRACT

The present contribution gives an update of the JLDSL criteria. This update takes into account the
ongoing discussion about HBL and extended Upstream criteria, up to the particular features inherent
to Long Reach systems.

Some issues are still open that require further debate, such as the and G.992.1 FDM and Overlap
I njection Paints.
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1 Introduction

The present contribution gives an update of the JLDSL criteria. This update takes into account the ongoing
discussion about HBL and extended Upstream criteria, up to the particular features inherent to Long Reach
systems.

Some issues are still open that require further debate, such as the and G.992.1 FDM and Overlap Injection
Points.

2 JLDSL Performance Evaluation Criteria

21  Loop (Agreed)
JLDSL performanceis evaluated considering 0.4mm Poly loops.

{##H#HEd. Note: Per Recommendation from Spectrum Management SWG, it would require that this agreed
item be re-opened}

2.2 Noise Conditions (Agreed)
Table 2-1 summarizes the 4 noise conditions.

CO/CP Noise Self TCM-ISDN 9.992.1 FDM 9.992.1 0L Self WN -140dbm/hz
N1 1lIntra 0 0 0 1 Inter background
N2 0 1lIntra 0 0 1 Inter background
N3 0 0 lintra 0 1 Inter background
N4 0 0 0 1intra 1 Inter background

Table2-1. JLDSL Noise scenarios

Each of the 4 Noise scenarios includes one Inter-Quad Self Interferer plus —140dBm/Hz white Noise.

The total NEXT Cross talk spectral density }TNEXT (f) isequal to:

_ Xina _ Xina
HT(F) = Ja(1)A0 5+, (1100 5 Equation 1
The total FEXT Cross talk spectral density }TFEXT (f) isequal to:
Xina _Xina
}TFEXT(f) :‘%Ioor)(f)‘z[}lntra(f)-lo 10 +}Inter(f)'10 10 J Equation 2

The 4 attenuation values X YXT | X NEXT ) PEXT % PEXT in dB are given by JJ3-100 R2 Tables for 0.4mm

Intra ? Inter Intra ? Inter

POLY for one Interferer.

2.3 NEXT & FEXT Coupling Values (Agreed)
95%.
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24  CPE Injection Points (Open)
Crosstalks Injection Points are given in Table 2-2.

Sdf Co-located a the CPE
TCM-1SDN TBD
loo21iFDM [TBD
lgoz10C TBD
FBMSOL Co-located a the CPE

Table 2-2. Crosstalksinjection Points.

25  Loops Scenarios (Agreed)
The 9 Loops scenarios are detailed in table 2-3.

Table 2-3. L oop scenarios

L1 5km 0.4mm POLY

L2 5.5km 0.4 mm POLY

L3 6km 0.4 mmPOLY

L4 6.5km  0.4mm POLY

LS 7km 0.4mm POLY]

L6 L1+ 1BT

L7 L2+ 1BT

L8 L3+ 2BT

L9 L4+ 1BT

The bridge taps are defined as follows:

BT, L6,7,9 Located at the CPE, 300 m, 0.4mm POLY
BT LS One Located at the CPE, 300m, 0.4mm POLY Another One located at 3km, 250m, 0.4mm POLY

{###Ed. Note: Per Recommendation from Spectrum Management SWG, it would require that this agreed
item be re-opened}

2.6  Simulation Tunings (agreed)

Generic Tunings.
Table 2-3 displays the generic simulation tunings for both Upstream and Downstream Channels.

Table 2-4 Simulation Tunings

Margn leB

Bit Loading Rang 2iitsto 15hits
Qut badk Roner Qut beck OFF
Edho 0B aendion
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Bit L oading Rules, Channel Coding and Payload Rate calculation.
The Gross number of loaded bits g, per bin k is based on G =7.5dB Gross Coding gain, M = 6dB

Margin and the signal to Noise Ratio per binin dB snr, after FEQ.

Let SNR[n], 2<n<15 denotesthe signa to Noise ratio in dB required to Load a QAM n Bits, ensuring
107’ Bit Error Rate.
Table 2-5 gives SNR[n], for nranging from 2bits up to 15 bits.

Table 2-5. Required Signal To Noiseratio SNR[n], toload a QAM n with 10~ of Bit error rate.

nin Bits SNR[n] in dB
2 145
3 18.2
4 21.5
5 24.7
6 27.7
7 30.8
8 33.8
9 36.8
10 39.8
11 42.8
12 45.8
13 48.8
14 51.8
15 54.8

Because of the Gross coding gain G and the Margin M , the required Signal to Noise ratio to load a QAM
n ensuring 10" BER is modified according to the following formula where MSNR{n] stands for the
modified Signal to Noise Ratio:

MINRN] = SNRn]-G+M, 15>n>2 Equation 3

Taking into account the 7.5dB gross coding gain G and the 6 dB margin M the modified Signal to Noise
ratio is equal to:

MINR[n] = SNR[n]-1.5dB, 15>n>2 Equation 4

Then the Gross number of loaded bits per bin K is derived from the following procedure:

g =n,
if :
Equation 5
NRN]-1.5<sr, 1 NRN+1]-15
for 2<n<15
&
9 =0
if Equation 6

snr, T NR[2] -1.5
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The Payload Rate R in kb/s depends upon Reed Solomon and Trellis efficiencies’ ppe and pog:

R= |:4'pRS'pTR' > o Equation 7

k € Loaded Bins Set Eloor

Reed Solomon (resp. Trellis) efficiency is the ratio of number of paylaod bits to the number of transmitted
bits after Reed Solomon (resp. Trellis) Coding operation.

Efficiencies are of course smaller than one. If a Reed Solomon RS[N, K], K < N isused then:
Prs :% Equation 8

To detail the Trellis efficiency, pr, we need to introduce the Gross Number of Loaded bit g ° per 4D
symbol g,1<q< N7io. .

NZ2P- designates the number of 4D symbols at the scale of one DMT symbol, then:

4D
Npmr

> (g2°-1)

Prr = C‘Z;T Equation 9

2.9
g=1

since ADSL Trellis introduces one redundant bit per 4D symbol.

Downstream Channel Assumption
Reed Solomon RS[255,239).

Upstream Channel Assumption
Reed Solomon RS[255,253].

2 Usually these numbers are called Code Rates, to avoid confusion with the payload rate, we call them efficiencies.
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2.7  Performance evaluation criteria summary & Calibration (Agreed)
Table 2-6 summarizes the 45 JLDSL scenarios.

Table2-6. 45 JLDSL scenarios summary

JDSL N1 N2 N3 N4 N5
L1
L2
L3
L4
LS
L6
L7
L8
L9

For calibration purposes per formance shall be evaluated against the 9 loopsin the presence of —
140dBm/Hz white noise only.

3 Conclusion

The present contribution gives an update of the JLDSL criteria. This update takes into account the ongoing
discussion about HBL and extended Upstream criteria, up to the particular features inherent to Long Reach
systems.

Some issues are still open that require further debate, such as the aggregate NEXT and FEXT calculation and
(G.992.1 FDM and Overlap Injection Points.
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