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Executive Summary

QWEST CORPORATION
Docket No. T-00000A-03-00369
My Testimony addresses certain operational issues which lend support to a mass-market definion that does not include customers who receive service via lines from integrated digital loop carrier technology.  Common methods of reaching customers from the incumbent local exchange carrier (“ILEC”) central office are described.  I then discuss whether a competitive local exchange carrier (“CLEC”) would be able to offer its services to these customers in the event that unbundled switching, and thus Unbundled Network Element Platform (“UNE-P”), was not available as a service from Qwest.  Where a copper loop or universal digital loop carrier technology might be available to transfer a customers that migrates from Qwest to a CLEC, I discuss how there might be customer perception of service quality differences, particularly in regards to dial-up data.  I then illustrate the degree to which integrated digital loop carrier is utilized by Qwest in the Phoenix and Tucson rate center.  Finally, I address concerns that if integrated digital loop carrier technology was included in the market definition without unbundled switching (“UNE-P”), there might be no way for a CLEC to offer its services to these customers.
Next, I address Qwest’s collocation offerings and its current performance relating to collocation.  Qwest is meeting all of the objectives for the collocation measurements that were negotiated and approved in the 271 process.  I address concerns that should unbundled switching no longer be available, that there might be a significant increase in demand for collocation.  To mitigate potential future collocation performance concerns, I then present Staff’s recommendation regarding interim unbundled switching UNE-P availability for a CLEC who cannot obtain collocation space when requested.

Finally, I briefly discuss the issue of CLEC to CLEC cross connection in a timely manner which was raised by the FCC as a potential impairment concern.  Through its SGAT, Qwest allows CLECs to perform cross connects between their respective collocation cages at the interconnection distribution frame without Qwest involvement.  Thus Staff believes, on a preliminary basis, that timeliness of CLEC to CLEC cross connections would not affect its recommendations on market definition or trigger analysis.
INTRODUCTION
Q.
Please state your name, occupation, and business address.

A.
My name is Richard Boyles.  I am a Utilities Engineer employed by the Arizona Corporation Commission (“ACC” or “Commission”) in the Utilities Division (“Staff”).  My business address is 1200 West Washington Street, Phoenix, Arizona 85007.

Q.
Briefly describe your responsibilities as a Utilities Engineer.

A.
In my capacity as a Utilities Engineer, I provide recommendations and technical assistance to the Commissioners and to other staff members on matters that come before the Commission involving telecommunications service providers operating in the State.

Q.
Please describe your educational background and professional experience.
A.
In 1978, I graduated from the University of Washington, receiving a Bachelor of Science degree in Electrical Engineering.  Prior to joining the Commission in March of 2000 as a Utilities Engineer, I was employed by a telephone operating company for twenty-one years.  During my employment I held various management positions of increasing responsibility in Network Engineering, Central Office Maintenance, Network Monitoring and Switching Technical Support.
Q.
What is the scope of your testimony in this case?

A.
I will address the operational issues arising in this case.  More specifically, in my direct testimony I will address issues pertaining to Integrated Digital Loop Carrier (“IDLC”) technology that serves as the basis of an impairment finding in regards to mass-market customers that are provided service utilizing IDLC loops in support of the mass-market definition testimony of Staff witness, Matthew Rowell.  I will further discuss collocation and competitive local exchange carrier (“CLEC”) to CLEC cross connects.
Q.
Have you reviewed the testimony submitted by Qwest and the various Intervenors in this case?

A.
Yes.
SUMMARY OF TESTIMONY AND RECOMMENDATIONS
Q.
Briefly summarize how your testimony addressing market definition and operational factors is organized.

A.
My testimony regarding market definition and operational factors is organized into four sections.  Section one discusses the Federal Communications Commission (“FCC”) TRO Order’s provisions concerning the relevance of operational issues on market definition and other analysis required by the TRO.  Section two discusses market definition and IDLC issues.  Section three presents an initial discussion relating to operational impairment issues and collocation.  Finally, in section four, I briefly comment on CLEC to CLEC cross connects. 

Q.
Please summarize your recommendations 
as they pertain to operational factors.
A.
First, Staff recommends that the Commission find that a market definition should be established which recognizes at the outset that CLECs have operational impairment without access to unbundled switching in regards to mass-market customers that are provided service utilizing IDLC technology.  Second, Staff makes certain recommendations concerning collocation that may serve to mitigate the possibility of future situational impairment regarding collocation.  Specifically, Staff identifies circumstances where the Commission may want to order continued availability of UNE-P
 on an interim basis.  Third, Staff has not identified any impairment issues with respect to CLEC to CLEC cross connects.  Finally, Staff reserves the right to make recommendations on these issues and other operational impairment issues in its Surrebuttal Testimony, as the need arises due to additional discovery or based upon my further review of the parties’ testimony in this docket.
RELEVANCE OF OPERATIONAL ISSUES TO MARKET DEFINITION AND OTHER TRO ANALYSIS
Q.
What guidance does the FCC give in its Triennial Review Order
 (“TRO”) on the impact of operational or technological issues on market definition?
A.
In paragraph 495 of the TRO the FCC states:
“The triggers and analysis described below must be applied on a granular basis to each identifiable market.  State commissions must first define the markets in which they will evaluate impairment by determining the relevant geographic area to include in each market.  State commissions have discretion to determine the contours of each market, but they may not define the market as encompassing the entire state.  Rather, state commissions must define each market on a granular level, and in doing so they must take into consideration the locations of customers actually being served (if any) by competitors, the variation in factors affecting competitors’ ability to serve each group of customers, and competitors’ ability to target and serve specific markets economically and efficiently using currently available technologies.  While a more granular analysis is generally preferable, states should not define the market so narrowly that a competitor serving that market alone would not be able to take advantage of available scale and scope economies from serving a wider market.  State commissions should consider how competitors’ ability to use self-provisioned switches or switches provided by a third-party wholesaler to serve various groups of customers varies geographically and should attempt to distinguish among markets where different findings of impairment are likely.  The state commission must use the same market definitions for all of its analysis. ”
 (Emphasis added).
Q.
Are operational issues relevant to other parts of the Commission’s analysis?
A.
The FCC’s TRO Order requires states to examine operational issues in at least two other contexts.  First, if the self provisioning trigger is met, states must consider whether any other exceptional barrier to entry remains.  In paragraph 503 of the TRO the FCC states:

“In exceptional circumstances, states may identify specific markets that facially satisfy the self-provisioning trigger, but in which some significant barrier to entry exists such that service to mass market customers is foreclosed even to carriers that self-provision switches.  For example, if there is no collocation space available for additional competitive LEC equipment, further competitive entry may be impossible, irrespective of other economic or operational circumstances.  Where the self-provisioning trigger has been satisfied and the state commission identifies an exceptional barrier to entry that prevents further entry, the state commission may petition the Commission for a waiver of the application of the trigger, to last until impairment to deployment identified by the state no longer exists.”

Q.
Are operational issues relevant in any other context?
A.
Yes.  The state commission is also required to consider operational impairments that may exist to prevent potential deployment if the triggers are not satisfied.  The FCC stated at paragraph 507 of the TRO:
“In evaluating whether to find that requesting carriers are not impaired without access to local circuit switching, not withstanding a market’s failure to satisfy the triggers described above, the states shall evaluate three types of evidence, set forth more fully below.  First, states must examine whether competitors are using their own switches to serve enterprise or mass market customers in the market at issue.  Second, states must consider the role of potential operational barriers, specifically examining whether incumbent LEC performance in provisioning loops, difficulties in obtaining collocation space due to lack of space or delays in provisioning by the incumbent LEC, and difficulties in obtaining cross-connects in an incumbent’s wire center, are making entry uneconomic for competitive LECs.  Third, states must consider the role of potential economic barriers associated with the use of competitive switching facilities.  Analyzing these factors in concert, state commissions must determine whether, in any particular market or markets, it is appropriate to find “no impairment.””
Q.
Which aspects of the FCC analysis relating to operational impairment does your Testimony address?

A.
My Testimony focuses on operational issues and, the impact of those issues on Staff’s recommendations on market definition.  More specifically, I focus on the technical issues that may arise where mass-market customers are provided service by the incumbent local exchange carrier (“ILEC”) using IDLC technology.  My Direct Testimony also addresses to a limited extent how the Commission could address collocation shortages should they occur.  Staff will address operational issues relating to the potential for self-deployment after reviewing further testimony of parties since Staff anticipates that the CLECs may have additional comment on this issue in their Reply Testimony.
MARKET DEFINITION AND IDLC TECHNOLOGY
Q.
What are three common types of loops that are used for provisioning service to mass-market customers?
A.
The three most common types of loops that are utilized to reach mass market customers are 1) a copper loop that extends from the ILEC central office to the customer, 2) IDLC loops where some form of high capacity loop (typically fiber) extends from the central office to the IDLC and a copper loop extends from the IDLC to the customer, and 3) a universal digital loop carrier (“UDLC”) loop where some form of high capacity loop (typically fiber) extends from a central office terminal to the UDLC and a copper loop extends from the UDLC to the customer.
Q.
Is a CLEC that makes use of UNE-P able to market its service offerings to customers that are reached by these various forms of loops?

A.
Yes.  With UNE-P there should be no change in the facilities (i.e. line port or loop) that are used to serve the customer when the customer is acquired by the CLEC from the ILEC.

Q.
Would the same be true if unbundled switching, and thus UNE-P, were not available as an unbundled service and the CLEC provided its own switching?

A.
Not totally.  A CLEC that self provisioned its own switching would be able to acquire customers that were served by loop types 1 and 3 described above.  However, a customer that was served by IDLC technology might, or might not, be accessible by the CLEC.
Q.
What leads to the uncertainty with regards to customers that are served by IDLC technology?

A.
Typically, if there is no spare copper facility available between the IDLC and the central office, or if there is no UDLC collocated with the IDLC, then the loop from the IDLC location to the customer is not accessible by the CLEC.  In this situation the CLEC would be unable to provide service to the customer using self-provisioned switching. 
Q.
Would you further explain why the CLEC is unable to reach the customer with its switching in the two situations described above?

A.
Yes.  When the customer is reached via a copper loop directly from the central office to the customer’s location, or from a UDLC which has an analog, or DS0 level, appearance at the central office the CLEC may cross connect its switching at the ILEC frame to the loop technology serving the customer.  This is not the case when IDLC technology is utilized.  The termination from the customer for IDLC technology is not at a DS0 level that is accessible at the frame by the CLEC but, instead, the IDLC interfaces directly to the ILEC switch (typically at a DS-1 digital level).
Q.
Are there technical alternatives that might provide CLECs access to customers that are served by ILEC IDLCs even when copper alternatives or UDLC are not available?

A.
Potentially yes.  Worldcom, Inc. (“MCI”) witness Timothy Gates discusses two methods by which IDLC could be electronically unbundled and thus, potentially, overcome the IDLC constraints described above.
Q.
In Staff’s opinion, are the IDLC unbundling methods discussed by Mr. Gates appropriate to include in an unbundled switching impairment analysis at this time?

A.
No.  As Mr. Gates states in his Testimony “… the work required to establish necessary processes and techniques to unbundle IDLC in this fashion in a commercial setting has never been undertaken in earnest by the ILECs, including Qwest.”
  The FCC also notes that it may not be desirable for either carrier to provide unbundled access to loops served by IDLC.
  Qwest in its response to Staff data request 02-042 stated that its digital loop carriers are not equipped to allow partitioning and raised concerns regarding the necessity for vendors to make modifications to their equipment, security and cost.  Thus, Staff believes that at this point in time the alternative methods described by Mr. Gates are not viable in the significant volumes that might be necessary should UNE-P not be available for CLECs to provide service to customers that must be reached via IDLCs due to copper or UDLC alternatives not being available. 
Q.
Can dial-up data be problematic for customers that must be transferred to copper or UDLC loops from an IDLC serving arrangement when an ILEC customer is acquired by a CLEC?

A.
Yes.  In general terms, dial-up data speed observed by customers can be influenced by a number of factors such as the length of the copper loop, the number of cable gauge changes encountered, the presence of load coils or bridge taps, and the quality of maintenance that is performed on the copper facility.  Many of these concerns are mitigated with IDLC because loop lengths tend to be shorter and grooming to eliminate many of the potential loop impairments was performed when the IDLC was placed in the network. 

With UDLC the number of analog to digital (“a/d”) and digital to analog (“d/a”) conversions may become a factor for dial-up data.  Technologically, the result of an a/d conversion is a sample of the analog signal at points in time.  The frequency of the sample was chosen to allow re-creation of the original signal after a d/a conversion so that for voice communication, the result sounds like the original signal.  However this sampling process, since it is an approximation, can introduce data errors for dial-up data service.  With IDLC, the a/d conversion only occurs once, at the IDLC line port.  With UDLC, the a/d conversion typically occurs twice, once at the UDLC line port and once at the switch line port (the central office terminal performs a d/a conversion of the digital signal transported from the UDLC prior to making the circuit for the customer available to the switch).  The multiple a/d conversions can lead to an increase in data transmission errors and result in lower data connect speeds.
Q.
Are there other operational impairments that might result if UNE-P were no longer available with IDLC?

A.
Yes.  It is Staff’s understanding that UDLC can also contribute to other service quality differences such as an increase in dial tone delay and degradation of on-hook transmission services such as Caller Identification
.  Other operational considerations, for example, include, but are not necessarily limited to: 1) the length of time it may take to transfer a customer from IDLC as compared to the transfer of a similar customer on a loop that terminates directly in the central office, 2) whether IDLC line transfers are ultimately included in the batch hot cut process, and 3) the size of a batch for line transfer at an IDLC and the cost of transfer relative to those performed in the central office.  Batch hot cut concerns and impairments will be described in more detail in Staff’s Testimony which will be filed in this docket.
Q.
Do ILECs, and Qwest in particular, make substantial use of IDLC technology?

A.
Yes.  Exhibits RLB-1 and RLB-2 illustrate the relative quantities of IDLC and UDLC network access loops that are deployed in Qwest’s network in the Phoenix and Tucson rate centers respectively
.
Q.
Do the quantities illustrated in these exhibits raise any operational concerns?

A.
Yes.  First, in certain wire centers a large percentage of the total loops are provided by IDLC technology.  Second, the quantity of UDLC loops currently available is significantly less.  Further, at this point in time it is unclear how many of the UDLC loops are available at IDLC locations and available for IDLC to UDLC line transfers.  And finally, should the necessity for large commercial quantities of IDLC loop transfers materialize, there may not be sufficient current alternatives available to accommodate them.
Q.
Does Qwest forecast growth in the quantity of lines that are provisioned in its network using IDLC technology?
A.
Yes.  In its confidential response to Staff data request 02-033, Qwest forecast a nominal increase in IDLC lines in Arizona over 3 years.

Q.
Based upon the operational concerns discussed in your Testimony, and the quantity of IDLC loops in Qwest’s network in the Phoenix and Tucson rate centers, is support provided for the market definition proposed by Staff in Mr. Rowell’s Testimony?

A.
Yes.  I believe that the operational issues addressed in my Testimony support a market definition which does not include mass-market customers who receive service via lines from an IDLC.

OPERATIONAL IMPAIRMENT ISSUES
A. Collocation

Q.
What operational impairments did the parties raise, if any, in their testimony?

A.
The parties addressed various operational issues including IDLC, collocation, line splitting, and CLEC to CLEC cross connects.  The testimony of parties also addressed operational impairments arising from Qwest’s Batch Hot Cut process.  I have already addressed IDLC, and in the remainder of my testimony I offer some initial comment and recommendations on collocation and CLEC to CLEC cross connects.

Q.
Does Qwest make various forms of collocation available to CLECs?

A.
Yes.  Section 8.1.1 of Qwest’s SGAT
 provides a description of the forms of collocation Qwest provides.  Among the most common types are virtual collocation, caged physical collocation, cageless physical collocation, shared caged physical collocation and interconnection distribution frame (“ICDF”) collocation.
Q.
Are results for collocation reported as part of Qwest’s Performance Assurance Plan?

A.
Yes.  As part of Qwest’s 271 process (Docket No. T-00000A-97-0238), performance indicator definitions
 (“PIDs”) were negotiated and approved.  Collocation performance is reported in four categories (CP-1 through CP-4) which generally address intervals and commitments met.  Performance data for Arizona is available on Qwest’s wholesale website.

Q.
Did Staff review Arizona collocation results for 2003 and what was its finding?
A.
Yes.  A review of the results indicates that Qwest had met all of its commitments regarding collocation through November 2003.  However, the Testimony
 of Qwest witness Robert J. Hubbard identified two offices in Arizona that are space exhaust, one of which is in the Tucson rate center.  In both cases physical construction to be completed in 2004 will alleviate the exhaust condition and obviate the need to get a waiver from the FCC.
Q.
Notwithstanding Qwest’s current collocation results, could elimination of unbundled switching (UNE-P) have an impact on available collocation space?

A.
Yes, it is possible.  While no CLEC has a alleged a specific problem in their testimony to date relating to current collocation space availability, it is unclear to what extent CLECs would require additional collocation space in the event unbundled switching was not available.  For example, CLECs might require space in offices that they are not currently collocated in.  Or they might need to expand existing space to accommodate additional equipment in order to transport their UNE-P customers back to the CLEC switch.  The necessity for additional collocation space in Qwest central offices could vary significantly based upon the mix of CLEC requirements (UNE-P to UNE-L conversion schedules, CLEC space exhaust, economic considerations (EELs versus collocation for example), market penetration rates, etc).  Thus on one end of the spectrum there might be minimal impact and on the other end of the range of possibilities there could be substantial impact on collocation space requirements.
Q.
What is Staff’s recommendation to mitigate the possibility that lack of collocation could become a future impairment in regards to unbundled switching?

A.
Should the Commission determine that there is no impairment with regards to unbundled switching for the market definition, Staff recommends that unbundled switching (UNE-P) remain available to CLECs on a limited basis should Qwest not be able to fulfill a CLEC request for collocation space.  This limited availability of UNE-P would be restricted to 1) the CLEC for whom the collocation space was unavailable, 2) for the time frame the requested collocation remained unavailable and 3) for a nominal period after the collocation was made available to allow the CLEC time to install its equipment and to accommodate a conversion to UNE-L.  Staff recommends the latter time interval be no longer than six months.  Although this is a prospective recommendation, Staff believes it may reasonably mitigate impacts on CLEC ability to reach mass market customers.
B. CLEC to CLEC cross connections
Q.
How is a CLEC to CLEC cross connection defined?

A.
In general, a CLEC to CLEC cross connection permits the interconnection of the networks of two different CLECs within a Qwest premise.
Q.
Did the FCC address CLEC to CLEC cross connections in the TRO?

A.
Yes.  The FCC reasoned that failure of an ILEC to cross connect the facilities of two CLEC in a timely manner could result in impairment with regards to mass market switching.

Q.
Does Qwest provide alternative methods for CLEC to CLEC cross connections to be performed that may limit the extent, if any, to which they impact the market determination?
A.
Yes.  While Qwest will perform CLEC to CLEC cross connections upon request, it will also allow CLEC to perform this function themselves without Qwest involvement on the CLEC side of the ICDF.  Thus the timeless of such cross connects can be under the total control of the CLECs, if desired.  This is addressed in the collocation section of the SGAT.  Further, Qwest states in the Testimony of Robert J. Hubbard
 that it has installed only a small number of cross connects on the behalf of CLECs.
Q.
Is Staff continuing its review of data relating to CLEC to CLEC cross connects?

A.
Yes.  Staff reserves the right to supplement its position on the matters addressed in this Testimony should further investigation of responses to data requests, or subsequent Testimony by the parties necessitate, in Staff’s opinion, further comment.
Q.
Do you have any other issues relating to operational impairment you would like to address at this time?

A.
No.  However, I would like to reserve the right to raise and/or comment upon these and other issues in my Surrebuttal Testimony as the need arises due to additional discovery or based upon my further review of the parties’ testimony in this docket.
Q.
Does this conclude your direct testimony?

A.
Yes, it does.
� Unbundled Network Element – Platform; generally, a Qwest finished service which includes the unbundled loop, line port, switching and transport.


� In the Matter of Review of the Section 251 Unbundling Obligations of Incumbent Local Exchange Carriers, Implementation of the Local Competition Provisions of the Telecommunications Act of 1996, and Deployment of Wireline Services Offering Advanced Telecommunications Capability, CC Docket Nos. 01-388, 96-98 & 98-147, Report and Order and Order on Remand and Further Notice of Proposed Rulemaking, FCC 03-36, (rel. August 21, 2003)(“TRO”).


� TRO footnote references omitted.


� TRO footnote reference omitted.


� Direct Testimony of Timothy J. Gates, January 9, 2004, lines 1071-1073.


� See discussion in TRO at ¶ 297 and fn 855.


� Telcordia Notes on the Networks (SR-2275, Issue 4, October 2000) Section 12.13.3.


� Loop data obtained from Qwest’s Inter CONNection database January 20, 2004; http://www.uswest.com/cgi-bin/iconn/dlc.cgi. 


� Statement of Generally Available Terms and Conditions for Interconnection, Unbundled Network Elements, Ancillary Services, and Resale of Telecommunications Services, (“SGAT”), Fourteenth Revision, August 29, 2003.  Available at http://www.uswest.com/wholesale/clecs/sgatswireline.html. 


� See http://www.uswest.com/wholesale/downloads/2002/020826/14State271WkgPIDver5.0-26Jun02.pdf.


� See http://www.uswest.com/wholesale/downloads/2003/031219/AZ_271_Dec02-Nov03_Exhibit_PID-Final.pdf.


� Direct Testimony of Robert J. Hubbard, January 9, 2004, pps. 7-8.


� TRO, ¶ 514.


� Direct Testimony of Robert J. Hubbard, January 9, 2004, p. 17.






