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[bookmark: _Toc354294300][bookmark: _Toc446746780][bookmark: _Toc516221200][bookmark: _Toc2758478]6.1	General
This chapter details the technical characteristics, available configurations and transmission performance parameter limits for the Interconnection - Unbundled xDSL Capable Loop.  This includes Advanced Digital Transport Loops, conforming to ANSI T1.417.

Unbundled xDSL Loop, 2 or 4-Wire, provides a transmission path between the Qwest's Central Office (CO)-Network Interface (NI) and the End User (EU)-NI at a designated premises within the serving area of the Qwest CO.  They terminate at the EU-NI and at the CO‑NI using digital interfaces of the same digital hierarchical level.
Each digital service and the specific transport equipment applied by the Competitive Local Exchange Carrier (CLEC) have its own tolerance to loop loss and bridged-tap.  The CLEC shall determine whether the available loop satisfies their service requirements.  A CLEC may use any method to make such a determination such as available raw loop data or by ordering and reviewing a Qwest provided Design Layout Record (DLR).  The DLR provides information to the CLEC on items such as loop gauge make-up, bridged tap and the loop’s total length.  CLEC personnel shall determine if the available loop falls within the technical requirements of the service they intend to transport over the loop. For this unbundled service the NCI’s are informative to Qwest and shall not affect the Qwest transport designs or performance.    See Table 3-9 for compatible CenturyLink NCI codes.


If Qwest loop inventory records do not identify any non-loaded, metallic loops: the CLEC has the options of requesting to unload an available loop or order a finished transport, private line service.  The CLEC must clearly specify the type of conditioning that needs to occur.  Such conditioning would include loading coil removal and specific bridged tap removal.
Qwest reserves the right to make some cables unavailable to CLECs based on Spectrum Management considerations.  
It is unlikely but remotely possible that some CLEC’s service offerings may be incompatible with existing services on the Qwest network.  Qwest reserves the right to identify CLEC services that interfere with other network services and disconnect them if necessary.  In these situations the CLEC would be notified.

6.1.1	xDSL Capable Loop Conditioning
For a definition of “xDSL Capable Loop,” refer to Chapter 1, Section  1.6.1.   Conditioning is available for xDSL Capable Loops (e.g., LX-N, LXR-, and ADU-) via an optional amendment xDSL Merger ICA terms (via ICA or ICA amendment). CLEC may indicate on its service request  that it pre-approves Conditioning (Conditioning, and/or Remove All Conditioning) in the event Conditioning is necessary.  CLEC may indicate on its repair ticket that it pre-approves Conditioning (Conditioning or Remove All Conditioning) in the event Conditioning is necessary.  Upon CLEC pre-approval or approval of Conditioning and only if Conditioning is necessary, Qwest will dispatch personnel to Condition the .  

An 
Unbundled xDSL Loop provides a non-loaded, metallic transmission path between the EU-NI at a designated premises and Qwest's CO-NI.  Digital transport systems require facilities of this type to function.  They terminate using digital interfaces. There are no active electronic elements provided by Qwest.

For a list of the “xDSL Capable Loop” characteristics, refer to Chapter 1, Section  1.6.   The Unbundled xDSL loop has the following characteristics:
Metallic facilities only  --  no carrier segments
No loading coils or build out capacitance, may have bridged tap


Loop may be comprised of mixed gauges of cable
Transmission characteristics of the two pairs making up the 4-wire facility may not be identical

· 

[bookmark: _Toc354294301][bookmark: _Toc510422895][bookmark: _Toc516221201][bookmark: _Toc2758479]6.2	Transmission Performance  Parameters 
Transmission performance parameter limits are specified as the (minimum or maximum) measured transmission parameter value permitted at the interfaces.  
Table 6-1 does not represent an exhaustive list. Qwest will conduct performance parameter tests as needed to deliver a properly working  or fully resolve trouble.  If Qwest conducts other tests for itself or its retail customers when performing testing and repairs, Qwest will also conduct those tests for CLEC.  When lack of access to CLEC’s central office equipment precludes Qwest from performing the same tests that Qwest performs for itself or its retail customers, however, Qwest will perform comparable tests for CLEC.  Other testing may be needed to repair a  so that it performs consistent with industry standards for the type of xDSL Service deployed.  If the trouble is not resolved, CLEC may escalate directly to its Qwest service manager, who will immediately escalate internally to ensure needed testing is identified and conducted to resolve the trouble. Tests to be performed after escalation may include, for example, wideband noise and impulse noise, if not performed earlier as part of the testing outlined in Table 6-1.  The Qwest Service Manager will track each of these escalations.


Performance Testing xDSL Capable Loops
The parameters assured at new service turn-up include:
•	Voice Frequency (VF) Continuity
•	Measured Loss (1004 Hz)
•	C-Message Noise, Noise Metallic
TABLE 6-1: Performance Test Parameters

	Required Tests
	Expected Field Measurement Results
	Notes

	Loop Length
	Actual (Capacitive) 

	

	Load Coils
	None
	

	Opens
	None
	

	Grounds
	None
	

	Shorts
	None
	

	Bridge Tap
	LX-N Maximum:
Total Length <2500 ft
Single Tap Length < 2000ft
No Near End /Far End BT( >1000 ft
LXR- Maximum:
Total Length <2500 ft
Single Tap Length < 2000 ft
No Near End /Far End BT( >1000 ft) 

Remove All Maximum: None	
	See Exclusions

	1004 Hz Loss
	< -8.5dBm
	

	196 kHz Loss
	Actual Measured Loss (AML):
Maximum AML = EML  + 5 dB 

LX-N Maximum dB Loss:
2- wire (e.g., NCI codes of 02QB9.00H and 02QB5.00G) <28.dB

4- wire (e.g, NCI codes of  04QB9.00H, 04QB5.00G, and 04QB9.00F) <31.dB

LXR- Maximum dB Loss:  LXR- <78.dB
	<78 dB if such limit is within test set capability 

	40 kHz Loss
	ISDN BRI <40.dB

	

	Insulation Resistance

	Tip – Ground  > 3.3 Meg Ohms
Ring – Ground > 3.3 Meg Ohms
Tip – Ring  > 3.3 Meg Ohms
	

	Foreign Voltage - DC

	Tip – Ground  < 8 VDC
Ring – Ground < 8 VDC
Tip – Ring  < 8 VDC


	


NOTE:  For specific Conditioning guidelines, refer to your ICA.   

TABLE 6-1: Transmission Test Parameters (Continued)

	Required Tests
	Expected Field Measurement Results
	Notes

	Foreign Voltage - AC
	Tip – Ground <50VAC
Ring to Ground <50VAC
	

	Noise (C – Message)
	< 23 dBrnC Far end 600 Ohm Termination 
	< 20 dBrnC Acceptable, 
>20 < 30 dBrnC Marginal,
> 30 Unacceptable

	Noise ( C – Notch)
	< 45 dB
	1004 Hz, 0 dBm Transmit

	Line Balance
	< to 10%
	The length of the Tip side of the line compared to the length of the Ring to 10% difference

	Longitudinal Balance
	965 Type Meter <= 50 dB @ 196khz
Other Meters <= 40 dB @ 196khz
	

	Power Influence
	<=90 dBnc
	

	D-Mark Tagged
	Yes
	




[bookmark: _Toc354294305][bookmark: _Toc510422896][bookmark: _Toc516221202][bookmark: _Toc2758480][bookmark: _Toc354294306]6.2.1	Loss
Insertion Loss at 1004 Hz of an Unbundled xDSL loop will generally be within the range of 0.0 dB to 8.5 dB.  When an Unbundled xDSL loop is the result of requested conditioning, such as the removal of loading coils or is an area that where facilities are normally loaded but it exists due to prior application requirements, it should be expected that the 1004 Hz loss will higher than 8.5 dB.   Loops that exceed 8.5 dB exist in some areas.  No attenuation distortion objectives apply to this service.
[bookmark: _Toc510422897][bookmark: _Toc516221203][bookmark: _Toc2758481]6.2.2	Loop Noise and Foreign Voltage
Noise level will be: 	
< 30 dBrnC, Metallic
	< 90 dBrnC, Longitudinal
	Balance will be > 50 dB.
Open circuit, AC voltage, measured with Tip and Ring shorted and grounded at far end will be < 50 V rms.
Leakage resistance will be > 10,000 Ohms and foreign battery will be < 8 Volts DC.
[bookmark: _Toc510422898]
6.2.3	Resistance to Ground
For metallic facilities it is important that there not be excessive leakage to ground.  The following Table 6-1 shows minimum resistance to ground for unbundled loops.
Table 6-1 Resistance to Ground Objectives 
	Parameter
	Minimum 

	Tip to Ground
	3.3 Mega Ohms

	Ring to Ground
	3.3 Mega Ohms



[bookmark: _Toc510422900][bookmark: _Toc516221205][bookmark: _Toc2758483]6.2.4	Conductor Loop Resistance
Wire based, physical facilities from CO-NIs to EU-NIs have been built consistent with available CO switch capabilities and engineering design rules applied at the time of their construction.  Depending upon the situation, maximum conductor loop resistance requirements have ranged from 1300 Ohms to 3600 Ohms.  
Recent and current design rules specify that the maximum, engineered loop resistance is 2800 Ohms. This includes allowances for DC resistance of a telephone set, station wiring, drop wire, CO wiring and ancillary CO equipment to enable proper function of a typical CO line.  However, Unbundled xDSL Loops may be available in some locations using facilities designed to earlier standards.
[bookmark: _Toc446746781][bookmark: _Toc516221206][bookmark: _Toc2758484]
6.3	Unbundled ISDN BRI  Digital  Subscriber Line (DSL) Loop
Figure 6-1 illustrates a typical 2-Wire, ISDN BRI  DSL Loop configuration.


Figure 6-1 Typical Unbundled ISDN BRI  Digital Subscriber Line (DSL) Loop
The DSL Non-LoadedxDSL Capable  Loop is a Qwest facility with two-Wire interfaces that provides connectivity from the Qwest serving Central Office Network Interface (CO-NI), generally a Distributing Frame (DF) to a Network Interface at the end user's location (EU-NI).  The EU-NI is typically a Network Interface Device or NID.  The NID divides the Qwest facility and the EU’s customer installation, i.e., inside wiring and customer premises equipment.  The Non-Loaded Loop, Network Channel Interface (NCI) codes are informative to Qwest.  The customer specifies the NCIs to communicate to Qwest the character of the signals the customer intends to connect to the network at the end-points of the coppermetallic circuit.  For Non-LoadedxDSL Capable  Loops, the NCI codess do notmay affect transport designs or performance.  The associated NC code requires that the service use non-loadedis free of loads., metallic facilities.  At the time of provisioning, these facilities shall be free of faults such as opens, grounds, shorts, and foreign volts.. The loops will also be conditioned when requested by CLEC.  Qwest has responsibilities to provision the best available loop based on the NC/NCI code combination requested by the CLEC.   
Those facilities shall be free of faults.  The customer has responsibilities to inspect the character of the facilities, e.g. gauge, length, bridged tap, etc., and determine that it is appropriate for their application and compatible with their installed equipment.  These loops terminate using digital interfaces.

For a list of the “xDSL Capable Loop” characteristics, refer to Chapter 1, Section  1.6.   
The DSL Non-Loaded Loop shall have the following configuration:
· 
· 
· 
· 
· 

Non-loaded metallic loop for 160 kbit/s, 2-binary, 1-Quaternary, DSL transmission without additional equipment.
There are some end user locations served by non-loaded loop facilities free of loads  that may not be compatible with the DSL equipment installed by the CLEC.  In those situations, an Unbundled ISDN BRI DSL Digital Channel  may be considered.  See Chapter 5 for details.
[bookmark: _Toc446746782][bookmark: _Toc516221207][bookmark: _Toc2758485]
6.4	Unbundled High-Bit Rate Digital Subscriber Line (HDSL)) Loop
Figure 6-2 illustrates a typical 4-Wire, HDSL Loop configuration.

Figure 6-2 Typical 4-Wire Unbundled HDSL Loop
A 2-Wire and 4-Wire Unbundled Loop for HDSL provides a 4-Wire, coppermetallic transmission path between the EU-NI at a designated premises and Qwest's CO-NI.  They terminate using digital interfaces. There are no active electronic elements provided by Qwest.
An non-loadedHDSL Capable  4-wire Lloop is a Qwest provided copper4-wire facility from the Qwest serving central office distributing frame to the network interface at the End-user’s designated premises.   It is comprised of two metalliccopper, wire cable pairs with no loading coils.  With the variety of HDSL equipment available Qwest gives no assurance that a loop ordered and provisioned will work with the CLEC’s equipment.  It is the CLEC’s responsibility to evaluate the facilities provided and determine that they will function when connected to their HDSL terminals.
The customer specifies the NCIs to communicate to Qwest the character of the signals the customer intends to connect to the network at the end-points of the copper circuit.  For HDSL Capable  Loops, the NCI codes may affect transport designs or performance.  The associated NC code requires that the service is free of loads.  At the time of provisioning, these facilities shall be free of faults such as opens, grounds, shorts, and foreign volts. The loops will also be conditioned when requested by CLEC.  Qwest has responsibilities to provision the best available loop based on the NC/NCI code combination requested by the CLEC.   

For a list of the “xDSL Capable Loop” characteristics, refer to Chapter 1, Section  1.6.   
The non-loaded 4-wire loop has the following characteristics:
· 
· 
· 
· .
· 

Metallic facilities only  --  no carrier segments
No loading coils or build out capacitance, may have bridged tap
Loop may be comprised of mixed gauges of cable
Transmission characteristics of the two pairs making up the 4-wire facility may not be identical

[bookmark: _Toc446746783][bookmark: _Toc516221208][bookmark: _Toc2758486]
6.5	Unbundled Asymmetric Digital Subscriber Line (ADSL) Loop
Figure 6-3 illustrates a typical ADSL Unbundled Loop configuration.



Figure 6-3 Typical ADSL Unbundled Loop.
The ADSL Loop is a transmission path between a CO Network Interface, typically at the DF, in a Qwest serving Central Office and the Network Interface at the end user location.  The EU-NI is typically a Network Interface Device or NID.  The NID divides the Qwest facility and the EU’s customer installation, i.e., inside wiring and customer premises equipment.  The ADSL Loop is for the transport of asymmetric, digital bi-directional signals.  This offering requires that the maximum data rate is arranged for the downstream direction.  That is from the CO-NI to the EU‑NI.
The ADSL transport may be either Discrete Multi-Tone (DMT) or Carrierless Amplitude Phase Modulation (CAP).  The ADSL loop may also support an Interconnector’s provisioned subscriber channel (POTS).  The ADSL signal must be one that complies with the Standard developed by the Accredited Standards Committee on Telecommunications, T1, Working Group T1E1.4.  That Standard is ANSI Standard T1.413.  An Interconnector’s choice of appropriate Network Channel Interface codes of Table 3-13 will specify the particular application.
The customer specifies the NCIs to communicate to Qwest the character of the signals the customer intends to connect to the network at the end-points of the copper circuit.  For ADSL Capable  Loops, the NCI codes may affect transport designs or performance.  The associated NC code requires that the service is free of loads.  At the time of provisioning, these facilities shall be free of faults such as opens, grounds, shorts, and foreign volts. The loops will also be conditioned when requested by CLEC.  Qwest has responsibilities to provision the best available loop based on the NC/NCI code combination requested by the CLEC.   

For a list of the “xDSL Capable Loop” characteristics, refer to Chapter 1, Section  1.6.   
ADSL Loops are:
· 
· 
· 
· 
· 

Metallic, exchange cable facilities without Qwest active or passive equipment
Facilities without loading coils or build out capacitance
Possibly of mixed gauges of cable
Facilities that may have bridged tap
Factors that can affect an ADSL loop’s maximum data rate capabilities include:
Central Office wiring from the CO-NI to an Interconnector’s equipment.
EU’s customer installation, including premises wiring, quantity and type of equipment.
Loop loss, an ADSL loop that is close to its loss threshold has less capability than one with very low loss.
The specific variant of ADSL equipment installed by an Interconnector.
Qwest cannot ensure that typical ADSL interfering signals, e.g., T1 repeatered lines or BRI ISDN BRI  lines, are not or will not be in the same or adjacent cable binder groups as an ADSL Loop.
There are end user locations served by loop facilities and transmission equipment that are not compatible with ADSL transport technical requirements.  This means that there are sites where ADSL is not technically feasible using the transport currently serving that location.  
[bookmark: _Toc2758487]
6.6	Unbundled Advanced Digital Transport Loop
Figure 6-4 illustrates a typical Advanced Digital Transport Loop configuration.



Figure 6-4 Typical Advanced Digital Transport Loop.
The Advanced Digital Transport Loop is a transmission path between a CO Network Interface, typically at the DF, in a Qwest serving Central Office and the Network Interface at the end user location.  The EU-NI is typically a Network Interface Device or NID.  The NID divides the Qwest facility and the EU’s customer installation, i.e., inside wiring and customer premises equipment.  The Advanced Digital Transport Loop is for the transport of asymmetric or symmetric digital, bi-directional signals.  
The applied signal must comply with the Spectral Compatibility Standard developed by the Accredited Standards Committee on Telecommunications, T1, Working Group T1E1.4.  That Standard is ANSI Standard T1.417.  An Interconnector’s choice of appropriate Network Channel Interface codes of Table 3-13 will specify the particular application.
The customer specifies the NCIs to communicate to Qwest the character of the signals the customer intends to connect to the network at the end-points of the copper circuit.  For Advanced Digital Transport Loops, the NCI codes may affect transport designs or performance.  The associated NC code requires that the service is free of loads.  At the time of provisioning, these facilities shall be free of faults such as opens, grounds, shorts, and foreign volts. The loops will also be conditioned when requested by CLEC.  Qwest has responsibilities to provision the best available loop based on the NC/NCI code combination requested by the CLEC.   

For a list of the “xDSL Capable Loop” characteristics, refer to Chapter 1, Section  1.6.   
Advanced Digital Transport Loops are:
· 
· 
· 
· 
· 

Metallic, exchange cable facilities without Qwest active or passive equipment
Facilities without loading coils or build out capacitance
Possibly of mixed gauges of cable
Facilities that may have bridged tap
Qwest cannot ensure that typical Advanced Digital DSL interfering signals, e.g., T1 repeatered lines or BRI ISDN BRI lines, are not or will not be in the same or adjacent cable binder groups as an Advanced Digital Transport ADSL Loop.
There are end user locations served by loop facilities and transmission equipment that are not compatible with Advanced Digital Transport technical requirements.  This means that there are sites where it is not technically feasible using the transport currently serving that location. 
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