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ABSTRACT

Connectors continue to be a source of problems for customers. The technical criteria pertaining to plugs and jacks used to connect approved terminal equipment to wireline carrier networks have been in place since 1976, however only the plug/jack manufacturer is in a position to do complete and accurate testing and certify compliance. The FCC had a plug/jack attestation program in the 1990s that was very helpful to the industry but it was discontinued. This contribution proposes that ACTA institute a connector attestation program similar to the FCC program that will provide an incentive for suppliers to produce, and manufacturers and consumers to use, compliant products. 

NOTICE

This is a draft document and thus, is dynamic in nature.  It does not reflect a consensus of ACTA and it may be changed or modified.  ACTA makes no representation or warranty, express or implied, with respect to the sufficiency, accuracy or utility of the information or opinion contained or reflected in the material utilized ACTA further expressly advises that any use of or reliance upon the material in question is at your risk ACTA shall be liable for no damage or injury, of whatever nature, incurred by any person arising out of any utilization of the material.  It is possible that this material will at some future date be included in a copyrighted work by ACTA.
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Observations Concerning TE Connectors

Connectors continue to be a source of problems for customers. For example, connectors are reaching the marketplace without the requisite amount of gold on the connector contacts. Manufacturers of Terminal Equipment (TE) using such connectors claim that connector requirements were voluntary prior to 14 Sep. 2007. 

Some accredited Telecommunications Certification Bodies (TCBs) are approving TE without performing any evaluation of the associated connector. These TCBs are not testing the connectors furnished with TE, they are not requiring connector test results from another source, and they are not even requiring an attestation letter from the TE Responsible Party (RP) or the connector manufacturer.

History of U.S. telecommunications plug and jack specifications 

The technical criteria pertaining to plugs and jacks used to connect approved TE to wireline carrier networks were originally adopted July 12, 1976, by the Federal Communications Commission (FCC). The plug and jack specifications became Subpart F (68.500) of 47 C.F.R. Part 68 of the Commission’s Rules and Regulations. The connector specifications in 47 C.F.R. Part 68 Subpart F included requirements for physical dimensions, tolerances, mechanical characteristics, and contact material requirements. 

The connector requirements in Subpart F were reaffirmed in the FCC’s premises wiring order Docket 88-57 (55 FR 18628 1990). The requirements remained in 47 C.F.R. 68.500 until 2001. 

In the Commission’s Part 68 Streamlining Order released in 2000,
 the FCC removed most of the technical criteria from Part 68 and mandated that the industry develop a standard, with the identical criteria that was formerly in Part 68, for submission to, and adoption by, the Administrative Council for Terminal Attachments (ACTA). Compliance with the technical criteria published by the ACTA became mandatory for approved TE. The Telecommunications Industry Association (TIA) developed such a standard in 2001 (TIA/EIA/IS-968) and it was adopted by the ACTA on Jun. 27, 2001.

The TIA interim standard, TIA/EIA/IS-968, was replaced by an ANSI standard, TIA-968-A, on Jan. 15, 2003. There was an 18 month transition period where TE could be approved by citing compliance with either TIA/EIA/IS-968 or TIA-968-A, then on Jul. 15, 2004, TIA/EIA/IS-968 sunset and compliance with TIA-968-A became mandatory for approved TE.
 

On Mar. 14, 2007, the ACTA adopted TIA-968-A-4 and TIA-1096. TIA-968-A-4 removed the connector specifications from TIA-968-A and referenced TIA-1096 for those specifications. After a six month transition period when either TIA-968-A, or TIA-1096 and TIA-968-A as modified by TIA-968-A-4 could be used for TE approvals, the connector criteria in clause 6 of TIA-968-A sunset on Sep. 14, 2007. 

All TE approved after Sep. 14, 2007, is required to comply with TIA-1096 and TIA-968-A as modified by TIA-968-A-4. 

Table 1 provides an historical summary of the TTE connector standards.

Table 1 - Historical Summary of TTE Connector Standards

	
	Date      adopted by FCC or ACTA
	Mandatory Compliance Date
	Sunset

Date

	47 C.F.R. 68.500
	Jul. 12, 1976
	Jul. 12, 1976
	Jun. 27, 2001

	TIA/EIA/IS-968 clause 6
	Jun. 27, 2001
	Jun. 27, 2001
	Jul. 15, 2004

	TIA-968-A      clause 6
	Jan. 15, 2003
	Jul. 15, 2004
	Sep. 14, 2007

	TIA-968-A-4   clause 6 and      TIA-1096
	Mar. 14, 2007
	Sep. 14, 2007
	-


FCC Connector Attestation Program

Since few TE manufacturers actually manufacture their own connectors, most are not capable of testing connectors for compliance. In addition, most test labs are not capable of making all of the required tests. The reason is that some of the requirements, such as the 99% pure gold requirement for the contact layer, are best tested prior to the actual plating process as the amount of gold deposited on a contact may not be sufficient for evaluation.

The FCC recognized the special problems associated with connector testing and instituted a streamlined process whereby the RP could either (1) attest that they were using plugs and jacks from a supplier on the FCC’s list of manufacturers with compliant connectors or (2) provide a statement from a non-listed supplier attesting that their connectors complied with Part 68 Subpart F.
     

The November 4, 1994, version of the Commission’s Form 730 application guide explained these options: 

“All plugs and jacks used for connection to the network, whether at the demarcation point of [sic] connected anywhere to the premises wiring must meet the mechanical requirements specified in Part 68 Subpart F - specifically the dimensions, tolerances and metallic plating requirements. You have a choice of making a statement that the plugs and jacks used are from those listed in the Public Notice at the end of this document (specify which supplier(s); or provide a statement from a non-listed supplier dated within 180 days of the date of the application attesting that the products used comply with Part 68 requirements. The attestation requirement does not apply to devices that do not directly connect to the network nor to handset cord plugs that connect to the base units of telephones.” 

The FCC’s attestation requirement for plugs and jacks was a topic in the FCC’s 88-57 Reconsideration Order. TIA commented that the effectiveness of the connector requirements would be substantially enhanced if the Commission required manufacturers to attest to such compliance and to provide the Commission with supporting test data.

In the Reconsideration Order, the Commission noted that sub-standard plugs and jacks have posed a significant problem for consumers. In particular, such plugs and jacks may be difficult to interconnect and may lack the gold plating on the contact interface needed to prevent interference.  Despite this evidence however, the FCC concluded that an attestation requirement was not essential for the prevention of network harm and therefore they would not amend Part 68 to impose an attestation requirement for plugs and jacks.  
Current U.S. Connector Requirements 

The Federal Communications Commission (FCC) requires carrier-installed jacks used at the demarcation point to conform to the technical criteria published by the ACTA.
 In addition, the FCC requires all plugs and jacks used in connection with inside wiring to conform to the published technical criteria of the ACTA.
 The technical criteria pertaining to plugs and jacks are contained in TIA-1096
 which is available for free on the ACTA website.

With respect to TE, the FCC recognizes technical criteria published by the ACTA as the presumptively valid technical criteria for the protection of the public switched telephone network from harms caused by the connection of TE.
 TE must be approved in accordance with Subpart C of 47 C.F.R. Part 68.
 TE may not be connected to the public switched telephone network unless it has either been certified by a TCB or the RP has followed all the procedures in this subpart for Supplier's Declaration of Conformity (SDoC).
 Certification by a TCB or approval using an SDoC means that measurements, or other necessary steps, have been taken to ensure that the TE complies with the appropriate technical standards.

The TE technical criteria published by the ACTA are contained in TIA-968-A and its addendums.  As explained previously, prior to TIA-968-A-4, TIA-968-A itself contained the technical criteria pertaining to connectors. TIA-968-A-4 removed the connector requirements from TIA-968-A and referenced TIA-1096 for those requirements. 

TIA-1096 specifies the physical dimensions, tolerances, mechanical characteristics, and contact material requirements for plugs and jacks used with TTE. As explained in the previous section, these criteria are not new. It was originally adopted July 12, 1976, by the FCC and became Subpart F (68.500) of 47 C.F.R. Part 68 of the FCC’s Rules and Regulations. 

TCB and Test Lab Capability to Test for Compliance with Connector Requirements

Manufacturer and TCB representatives have often stated in ACTA and SDO meetings that few test labs have the capability to test for compliance with the connector requirements in TIA-1096. The problem is that accredited TCBs and suppliers using an SDoC are approving TE without testing the associated connectors. Test reports issued by some TCBs do not mention connectors at all.

To help alleviate the problem, after 14 Sep. 2007, the ACTA has required SDoCs and TCB Certificates to cite conformance to TIA-1096. There is a practical problem however. How can a supplier or a TCB cite conformance to something that they cannot test?

Connector Attestation
The industry can address the problem of connector compliance by instituting an attestation process similar to the program used by the FCC in the 1990s. 

1. Suppliers of compliant connectors could voluntarily send an attestation letter to the ACTA in which they declare conformance with all the requirements of TIA-1096.

2. ACTA would publish a list of such suppliers and their attestation letters on its website.

3. Responsible Parties would then have three choices for TE approvals:

a- The RP could attest that they were using compliant plugs and jacks from a supplier listed by ACTA as attesting conformance with TIA-1096. 

b- The RP could provide an attestation letter from a non-listed supplier, dated within 180 days of the approval date, declaring that the connectors comply with TIA-1096.11
c- The RP could provide connector test results in the test report for their TE.    

� Federal Communications Commission Report and Order, FCC 00-400, on CC Docket No. 99-216.


� Five addendums to TIA-968-A were subsequently published: TIA-968-A-1-2003, TIA-968-A-2-2004, TIA-968-A-3-2004, TIA-968-A-4-2006, and TIA-968-A-5-2007.


 


� The attestation requirement did not apply to connectors that were not directly connected to wireline carrier networks, such as the plugs and jacks used with handsets and associated cords.    


� 47 C.F.R. 68.105(a). 47 C.F.R. 68.3 defines the demarcation point is the point of interconnection between the communications facilities of a provider of wireline telecommunications and the terminal equipment and wiring at a subscriber's premises. 


� 47 C.F.R. 68.213(b)


� TIA-1096; Telecommunications - Telephone Terminal Equipment - Connector Requirements for Connection of Terminal Equipment to the Telephone Network.


� 47 C.F.R. 68.7(b)


� 47 C.F.R. 68.102


� 47 C.F.R. 68.201


� TIA-968-A-4, clause 6. 


� The attestation requirement would only be applicable to connectors used to connect terminal equipment to wireline carrier networks or premises wiring. The attestation requirement would not be applicable to connectors that cannot be directly connected to wireline carrier networks, such as the plugs and jacks used with handsets and associated cords.    





