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INTRODUCTION:

The paper provides a summary of the xDSL Deployment Guidelines contained in T1.417, organized in a fashion which makes them readily accessible and usable for administration of local loop assignments.  The application of these deployment guidelines, along with other technical requirements defined in T1.417 (and future issues of CS-03 Network Protection Regulations) will ensure spectral compatibility between the xDSL technologies listed in this document.
BACKGROUND:

T1.417 “Spectrum Management For Loop Transmission Systems” defines a number of technical requirements and guidelines for the administration of services and technologies that use metallic subscriber loop cables. Electromagnetic coupling between pairs within a cable allows the transfer of energy from one pair in a cable to other adjacent pairs. This transferred energy is known as crosstalk.  The amount of energy transferred depends on the frequency and strength of the source signal, and the exposure between the two pairs involved. 

The requirements and guidelines in T1.417 are designed to ensure that the loop plant is administered in a way that provides spectral compatibility for services and technologies that use pairs in the same cable. To achieve spectral compatibility, the ingress energy into a pair in the cable from services or transmission systems assigned to other pairs in the same cable, must be limited to a level that will not cause unacceptable degradation of the performance of the service or technology on that pair. 

T1.417 defines a number of requirements for xDSL systems, which must all be met simultaneously to ensure spectral compatibility.  These include:

1. Transmit Signal Power Limitations:

· Limits on:

· The total power of the signal transmitted by the technology, measured in dBm

· The shape of the transmitted spectrum, or its Power Spectral Density (PSD), measured in dBm/Hz at a specified frequency

2. The Transverse Balance of the xDSL receiver interface, and the Longitudinal Output Voltage generated at the transmitter interface, measured over a specified frequency range.  These requirements limit crosstalk  by controlling the longitudinal signal components on the pair.

3. In addition to these technical requirements, T1.417 defines xDSL Deployment Guidelines which 

· limit crosstalk by controlling exposure and overall signal-to-crosstalk levels, by controlling assigned loop length, 

· for some systems, ensure that xDSL technology design features intended to eliminate or limit Near-End Crosstalk are not defeated through “reversed” installation  of the technology.

Compliance with the technical requirements outlined in items 1, and 2 above can be ensured through conformance testing of the equipment to Network Protection Regulations such as CS-03. Compliance with the Deployment Guidelines can only be ensured through the loop assignment procedures implemented by Service Providers.  

The objective of this document is to summarize the Deployment Guidelines from T1.417 in a format that makes them readily accessible.

xDSL Deployment Guidelines

T1.417 “Spectrum Management for Loop Transmission Systems” defines  xDSL deployment guidelines for each of the Spectrum Management Classes and Technology Specific Classes it defines. To make this information more useful in a practical environment, this document has organized these guidelines based on the xDSL technology types most closely related to each T1.417 Spectrum Management Class.  

With the exception of this change, and the addition of metric measurements, and minor non-technical editorial changes, the guidelines in this section are copied directly from the text of T1.417.  The related T1.417 Spectrum Management Class is shown in parenthesis.  Some T1.417 SM Classes are not addressed because they are covered through the related guidelines for 2B1Q SDSL or G.shsdl.  

The deployment guidelines are summarized in Appendix A.

EQUIVALENT WORKING LENGTH – DEFINITION

The loop Deployment Guidelines defined in T1.417 are stated in terms of the Equivalent Working Length (EWL) of the loop.  

To limit the overall loop resistance for switched telephony services, standard loop design practices provide for the use of pairs of different gauges in typical outside-plant configurations. As a result the assigned loop may contain pairs of different gauges. Courser gauge pairs have lower transmission losses, allowing operation at longer loop lengths. T1.417 takes this into account by defining an Equivalent Working Length for mixed gauge pairs, which allows direct comparison of the length of these pairs with single-gauge 26 AWG pairs.  EWL is defined as:

EWL = L26 + ¾ (L24)

Where:    EWL is the Equivalent Working Length of the pair

                L26  is the length of 26 AWG cable in the loop

                L24  is the length 24, 22, or 19 AWG cable in the loop

ISDN-BRA  (SM Class 1)

“Loop transmission systems that meet the signal power and transverse balance requirements associated with ISDN-BRA will be considered spectrally compatible on any non-loaded loop facility.”
HDSL (SM Class 3)

“Non-repeatered spectrum management class 3 loop transmission systems that meet the signal power and transverse balance requirements associated with HDSL will be considered spectrally compatible on any non-loaded loop facility with an equivalent working length of 9 kilofeet or less.”

HDSL2 (SM Class 4)

“Non-repeatered HDSL2 loop transmission systems that meet the signal power and transverse balance requirements associated with HDSL2 will be considered spectrally compatible on any non-loaded loop facility with an equivalent working length of 10.5 kilofeet  or less, but are not spectrally compatible in the following mode:

· HDSL2 TU-C transceivers located at the customer end of the loop transmitting in the downstream frequency band up to 440 kHz. This does not preclude configurations involving carrier TU-C located adjacent to the CO.”

ADSL 

“T1.417 contains provisions for two classes of ADSL:

· ADSL systems that use frequency division multiplexing (totally separate upstream and downstream frequency bands) or echo cancelled systems with partially overlapped spectra. These systems are designated ADSL- FDM systems in this document.

· ADSL systems that allow a total overlap of the spectra used for upstream and downstream transmission. These systems use Echo Cancellation techniques to separate signals transmitted in each direction of transmission. They are designated ADSL – EC systems in this document.”

ADSL- FDM (SM Class 5)

“Non-repeatered ADSL-FDM loop transmission systems that meet the signal power and transverse balance requirements associated with ADSL-FDM will be considered spectrally compatible on any non-loaded loop facility, but are not spectrally compatible in the following modes:

· Power boost mode described in the first version of the ADSL standard (T1.413-1995).

· Transceivers located at the customer end of the loop transmitting in the downstream frequency band (138 – 1104 kHz). This does not preclude configurations involving carrier TU-C located adjacent to the CO.”

ADSL- EC (SM Class 9)

“Non-repeatered spectrum management class 9 loop transmission systems that meet the signal power and transverse balance requirements associated with spectrum management class 9 will be considered spectrally compatible on any non-loaded loop facility with an equivalent working length of 13.5 kilofeet or less, but are not spectrally compatible in the following modes:

· Power boost mode described in the first version of the ADSL standard (T1.413-1995).

· Transceivers located at the customer end of the loop transmitting in the downstream frequency band (138 – 1104 kHz). This does not preclude configurations involving carrier TU-C located adjacent to the CO.”
TECHNOLOGY SPECIFIC GUIDELINES

2B1Q SDSL

“Spectrally compatible, non-repeatered 2B1Q SDSL systems are deployed on non-loaded loops with working length no greater than the deployment guidelines defined in Table 12 while transmitting both upstream and downstream gross line bit rates that are at or below the line bit rate defined in the same row of Table 12.”

G.shdsl

“The deployment guidelines of G.shdsl are defined in Table 14.”

HDSL4  

“Non-repeatered HDSL4 technology loop transmission systems that meet the signal power and transverse balance requirements associated HDSL4 technology will be considered spectrally compatible on any non-loaded loop facility, but are not spectrally compatible in the following mode:

· HDSL4 technology TU-C transceivers located at the customer end of the loop transmitting in the downstream frequency band. This does not preclude configurations involving carrier 

TU-C located adjacent to the CO.”
SUMMARY OF DEPLOYMENT GUIDELINES

Technology
Reverse Installation Banned
Deployment Guideline

EWL (kft/km)

IDSN-BRA
No
No limit

HDSL
No
9/2.74

HDSL2
Yes
10.5/3.2

ADSL-FDM
Yes
No Limit

ADSL-EC
Yes
13.5/4.11

HDSL4
Yes
No Limit

Table A.1

SM Classes and HDSL4

Designation
PSD
Maximum

2B1Q SDSL

line bit rate (kbps)
2B1Q SDSL

deployment guideline,

EWL (kft/km)

TS101
SM1 PSD template
300
all non-loaded loops
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Table A.2

Deployment Guidelines for 2B1Q SDSL

Designation
G.shdsl Line

Bit Rate (kbps)
G.shdsl deployment

guideline, EWL(kft/km)

TS201
LBR ( 592
All non loaded loops

TS202
600 ( LBR ( 616
15.0/4.57

TS203
624 ( LBR ( 648
14.5/4.42

TS204
656 ( LBR ( 688
14.0/4.27

TS205
696 ( LBR ( 800
13.5/4.11

TS206
808 ( LBR ( 832
12.5/3.81

TS207
840 ( LBR ( 896
12.0/3.66

TS208
904 ( LBR ( 952
13.0/3.96

TS209
960 ( LBR ( 1000
12.5/3.81

TS210
1008 ( LBR ( 1088
12.0/3.66

TS211
1096 ( LBR ( 1160
11.5/3.51

TS212
1168 ( LBR ( 1320
11.0/3.35

TS213
1328 ( LBR ( 1472
10.5/3.20

TS214
1480 ( LBR ( 1536
10.0/3.05

TS215
1544 ( LBR ( 1552
10.5/3.20

TS216
1560 ( LBR ( 1664
10.0/3.05

TS217
1672 ( LBR ( 1880
9.5/2.80

TS218
1888 ( LBR ( 2008
9.0/2.74

TS219
2016 ( LBR ( 2320
8.5/2.59

Table A.3

Deployment Guidelines for G.shdsl

EWL Definition:

EWL = L26 + ¾ (L24)

Where:    EWL is the Equivalent Working Length of the pair

                L26  is the length of 26 AWG cable in the loop

                L24  is the length 24, 22, or 19 AWG cable in the loop

7/7

_1017033851.unknown

_1019974176.unknown

