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Q. WHAT WAS YOUR ROLE IN THE TRANSITION FOLLOWING THE 1 

FEBRUARY 2017  MEETING IN SEATTLE? 2 

A. Following the February 2017 Seattle meeting, my role in the transition became more 3 

limited.  I would occasionally provide subject matter expertise.  As Comtech transitioned 4 

each PSAP, I worked with other company employees to ensure that Comtech took over 5 

emergency reporting obligations to the FCC and state Commissions.  Most of the technical 6 

details for transitioning services to Comtech were worked out between Comtech and 7 

Intrado, with Valerie Lobdell supporting those discussions as the company’s project 8 

manager.  9 

Q. PLEASE PROVIDE A HIGH LEVEL DESCRIPTION OF THE WASHINGTON 911 10 

TRANSITION. 11 

A. The transition consisted of three phases, all summarized in Exhibit CDK-2C.1 12 

 In Phase 1, individual PSAPs would migrate from CenturyLink to Comtech, with a goal of 13 

all PSAPs being transitioned to Comtech by the end of 2018.  During Phase 1, all 911 calls 14 

would be initially routed to CenturyLink, with calls being forwarded to Comtech if the call 15 

was destined for a Comtech-served PSAP. 16 

 In Phase 2, all Washington PSAPs would move off of the CenturyLink Automatic Location 17 

Identifier (“ALI”) database and onto the Comtech ALI database.  That Phase was initially 18 

planned for 2019. 19 

 
1 The document attached as CDK-2C (“ST of WA Comtech NG911 Transition”) is also attached as Appendix D 

to Staff’s December 2020 Investigation Report. 
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 In Phase 3, all Washington central offices would be directly connected to Comtech, 1 

removing CenturyLink from the call flow altogether. 2 

 At the time of the December 2018 network outage, the transition was still in Phase 1.  3 

Figure 1 below presents a simplified diagram displaying the call flow for Washington 911 4 

calls during Phase 1 of the transition. 5 

Figure 1:  Simplified Phase 1 Call Flow (Washington)2 6 

 7 

 8 

 9 

 10 

 11 

 12 

Q. CAN YOU DESCRIBE THE CALL FLOWS DISPLAYED IN FIGURE 1? 13 

A. Yes.  Before discussing the network diagram in detail, it is important for me to make two 14 

fundamental points.  First, as Ms. Lobdell (at pages 3-5) discusses in her Response 15 

Testimony, CenturyLink did not think that it should be involved in calls destined for a 16 

Comtech PSAP; CenturyLink recommended that calls destined for a Comtech PSAP be 17 

flash-cut to Comtech with CenturyLink out of the call flow altogether.  Second, the 18 

diagram depicts two different networks: the signaling network and the voice network.  19 

 
2 See also Exhibit CDK-3. 

1. QWEST, CTL, 
OSP, ILEC

CLEC, VOIP
Wireless

3. Intrado RCL 
(LNG)

4. Intrado 
ECMC

IP Selective 
Router

8. Comtech RCL 
(LNG)

7. Intrado RCL 
(LNG)

9. Comtech 
ECMC

IP Selective 
Router

5. Lumen PSAP

Comtech 
PSAP

IP 
Network

IP 
Network

IP 
Network

IP 
Network

ES Trunk Voice Path

SS7 
Link SS7 

Link

6. IP 
Network

7d. Comtech ES (ITT) Trunk Voice Path

Intrado SS7 Link

Demarcation Point

SS7 
Network

7b. Comtech SS7 Link

Issue Occurred Here

Intrado/TNS 
STP Node

Comtech/TNS 
STP Node

7a. Call Set-Up Request

7c. Call Set-Up Response

*

TNS SS7 Network

EXHIBIT 3 REDACTED



Docket UT-181051 

Response Testimony of Carl D. Klein 

Exhibit CDK-1TC 

March 31, 2022 

 

 

Shaded Information is CONFIDENTIAL Per Protective Order in Docket No. UT-181051 

7 

While the signaling network supports the voice network, it is important to understand that 1 

they are separate networks with separate facilities. 2 

 Nonetheless, once it was decided that CenturyLink would be involved in the call flow 3 

during Phase 1, CenturyLink worked with Comtech to get this accomplished. 4 

 During Phase 1, the call flow for 911 calls progressed through the following steps:  5 

 Step 1:  the caller (regardless of technology—landline, wireless, VoIP) would dial “911” 6 

which prompted the originating service providers (“OSP”) SS7 network to open an 7 

emergency services voice trunk from the OSP’s switch to the Intrado gateway (also known 8 

as a Remote Co-Location (“RCL”) or Local Network Gateway (“LNG”)).  Intrado 9 

(formerly known as West) served as CenturyLink’s underlying 911 provider—both for 10 

signaling and voice communications—for Washington 911 services.   11 

 Step 2:  This was inadvertently omitted when drawing the diagram. 12 

 Step 3:  When the call came to Intrado in a TDM format, the Intrado gateway converted the 13 

call to internet protocol (“IP”) and directed the call to the Intrado Emergency Call 14 

Management Center (“ECMC”), which housed the selective router.  By utilizing the 911 15 

caller's telephone number, the selective router would determine which PSAP should 16 

receive the 911 call. 17 

 Step 4:  The Intrado selective router determined whether the PSAP that served the 18 

telephone number was still served by CenturyLink or had transitioned to Comtech. 19 

 Step 5:  If the destination PSAP was served by CenturyLink, the call would be handed in IP 20 

format to the CenturyLink PSAP for completion.   21 
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 Step 6:  If the destination PSAP was served by Comtech, the Intrado selective router would 1 

route the call over the IP network to the Intrado gateway that was directly interconnected 2 

with the Comtech gateway. 3 

 Step 7:  Given that Comtech served 47 different PSAPs at the time, the Intrado gateway 4 

had to identify the channel on Comtech’s emergency services voice trunk known as the 5 

inter-tandem trunk (“ITT”) to hand the 911 call to. In order for the voice call to traverse the 6 

ITT, Comtech’s SS7 network needed to determine which channel on the ITT was available 7 

for the call.3  Thus, Step 7 is comprised of several different steps. First (step 7a), Intrado’s 8 

SS7 network would send a call set up request (or call invite) from the Intrado STP to the 9 

Comtech STP over Intrado’s SS7 links.  The Comtech STP would then communicate over 10 

SS7 links with the Comtech gateway (step 7b) to determine which channel on the ITT was 11 

available.  Once determined, Comtech’s STP would (step 7c) send a message back to the 12 

Intrado STP identifying the specific channel available.  Once the Intrado STP received this 13 

information, the Intrado RCL would forward the 911 call over the appropriate channel on 14 

the ITT to Comtech (step 7d).   15 

 Step 8:  The Comtech gateway would receive the 911 call over the ITT and prepare it for 16 

delivery to the Comtech selective router. 17 

 Step 9:  The Comtech selective router would direct the call to the correct destination 18 

Comtech PSAP for call answering.  19 

 
3 The ITT was a voice trunk group comprised of multiple (typically 72) DS-0 voice trunks.  For purposes of 

diversity, there were actually two ITT voice trunk groups, and thus (typically) up to 144 separate DS-0 voice 

trunks available for any given 911 call headed to a Comtech PSAP. Because the ITT is no longer in service, I 

can’t confirm the actual number of voice trunks Comtech ordered in designing the ITT. 
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 From this simple description, it is easy to see why the failure occurred on Comtech’s side 1 

of the demarcation point. During the December 2018 outage, Intrado’s STP (on behalf of 2 

CenturyLink) sent signaling messages to Comtech’s STP, asking which channel to route 3 

the 911 call to. However, Comtech’s STP never sent a responsive message back to Intrado 4 

because Comtech’s signaling link (the link connecting Comtech’s STP and Comtech’s 5 

gateway) was inoperable. As a result, Intrado had no information from Comtech about 6 

which channel to send the call to, preventing the 911 calls from completing. 7 

Q. FIGURE 1 IS IDENTIFIED AS A “SIMPLIFIED” CALL FLOW DIAGRAM.  8 

WHAT DO YOU MEAN? 9 

A. For ease of review, Figure 1 only shows a single path connecting every point in the call 10 

flow.  In reality, there were redundant connections for each step.  Figure 2, below, provides 11 

a more detailed depiction of the Phase 1 call flows.  It shows the redundant connections, 12 

and provides significantly more detail for step 7, which is where Comtech calls failed 13 

during the December 2018 outage. 14 

 15 

 16 

 17 

 18 

 19 
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38) discusses the importance of supplier/network diversity in his testimony.  The December 1 

2018 network event impaired the CLC network upon which all of Comtech’s four SS7 2 

links were placed, and thus Comtech lost all SS7 functionality required for Step 7b.   3 

 III.  RESPONSE TO STAFF DIRECT TESTIMONY 4 

Q. MR. WEBBER CONCLUDES THAT  CALLS DESTINED FOR 5 

CENTURYLINK PSAPS FAILED TO REACH THE PSAP.5  IS HE CORRECT? 6 

A. Not if he is asserting that calls failed to complete as a result of the network outage.  Mr. 7 

Webber is correct that some calls to CenturyLink PSAPs were shown as “Call Success 8 

False.”  This does not, however, mean that the calls did not complete because of the 9 

network outage. The calls did not complete for other reasons. These reasons are detailed in 10 

Exhibit JDW-31C.  The exhibit shows:  11 

➢  calls identified the disconnect reason of “Only Party left in call,” which means 12 

the 911 caller hung up after the call reached the PSAP equipment but before the 13 

PSAP dispatcher answered the call. The records also indicate for all those calls, the 14 

PSAP did answer those calls.  15 

➢  other calls that did not complete:  16 

o  failed showing a  code (Temp Unavailable), which indicates the 17 

PSAP did not have enough trunks built to answer all of the calls presented at 18 

the same time;  19 

o  failed showing a code (Hyper Text Transfer Protocol Unavailable 20 

Server error), which indicates the customer premises equipment (“CPE”) 21 

 
5 Direct Testimony of James D. Webber (Dec. 15, 2021), Exhibit JDW-1TC, at 44-60. 
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was down or overloaded and happened well after the outage was resolved on 1 

December 30;   2 

o  failed showing a 403 code (Forbidden Response code), which 3 

indicates the CPE recognized the request but refused to authorize it; and  4 

o  failed showing a 486 error code (Busy Here) also indicating the PSAP 5 

had to many calls at one time and could not complete the call. 6 

In other words, none of the calls destined for CenturyLink’s remaining 15 PSAPs failed to 7 

complete as a result of the outage on the CLC Green Infinera network. This is because 8 

CenturyLink designed and built its signaling network with supplier diversity.  9 

 IV.  RESPONSE TO PUBLIC COUNSEL DIRECT TESTIMONY 10 

Q. MR. ROSEN TESTIFIES THAT SS7 TECHNOLOGY IS OUTDATED AND 11 

INAPPROPRIATE FOR USE IN 911 NETWORKS.  DO YOU AGREE? 12 

A. I do not.  Mr. Turner (at pages 45-47) discusses SS7 – both as to its functionality and to its 13 

importance/reliability – and thus I won’t repeat his statements.  However, I will note that 14 

SS7 technology is certainly not “outdated,” as Mr. Rosen argues.  It is used to support 15 

every 911 network of which I am familiar.  Even Comtech acknowledges  16 

SS7 connections in its Washington 911 network 6  In addition, Staff Witness Webber 17 

(at page 35) notes that SS7 is appropriate:  “SS7 is a very flexible technology that can 18 

perform many other functions, including transmitting the geographic address of a person 19 

dialing 911 to the PSAP receiving an emergency call, in order to speed the response time of 20 

the appropriate public safety agency.”   21 

 
6 See Exhibit SJH-12C, Comtech response to data request CLC-5. 
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