


SS7 Operations Handbook


Revised 2/22/99








Pacific Bell


Industry Markets











�













































�
Table of Contents


�TOC \o "1-3"�Chapter 1: Overview	� PAGEREF _Toc444344389 \h ��1�


Links	� PAGEREF _Toc444344390 \h ��1�


Relationship between CLEC and Pacific Bell	� PAGEREF _Toc444344391 \h ��2�


Chapter 2: Responsibilities Associated With SS7	� PAGEREF _Toc444344392 \h ��3�


The CLEC	� PAGEREF _Toc444344393 \h ��3�


Pacific Bell	� PAGEREF _Toc444344394 \h ��4�


Chapter 3: Installation of SS7	� PAGEREF _Toc444344395 \h ��5�


Pre-Service Testing For SS7	� PAGEREF _Toc444344396 \h ��5�


SS7 Protocol Testing	� PAGEREF _Toc444344397 \h ��6�


Acceptance Testing For SS7	� PAGEREF _Toc444344398 \h ��6�


Synchronization On SS7	� PAGEREF _Toc444344399 \h ��7�


Additional Acceptance Testing Of SS7	� PAGEREF _Toc444344400 \h ��7�


Completions Of SS7 Orders	� PAGEREF _Toc444344401 \h ��8�


Circuit Disconnects Of SS7	� PAGEREF _Toc444344402 \h ��8�


Signaling Link Rearrangements	� PAGEREF _Toc444344403 \h ��9�


Expedites For SS7	� PAGEREF _Toc444344404 \h ��9�


Translation-Only Activities For SS7	� PAGEREF _Toc444344405 \h ��10�


Chapter 4:  Maintenance Of SS7 Signaling Links	� PAGEREF _Toc444344406 \h ��11�


Categories Of SS7 Link Trouble	� PAGEREF _Toc444344407 \h ��11�


Trouble Reporting For SS7	� PAGEREF _Toc444344408 \h ��12�


Information Given On Trouble Referrals	� PAGEREF _Toc444344409 \h ��12�


Testing Done By LSC	� PAGEREF _Toc444344410 \h ��13�


Sectionalization & Repair of SS7	� PAGEREF _Toc444344411 \h ��13�


Maintenance Of SS7 Links Within a Higher Rate Facility	� PAGEREF _Toc444344412 \h ��13�


Priority Of Restoration For SS7	� PAGEREF _Toc444344413 \h ��13�


SS7 Link Trouble Clearance	� PAGEREF _Toc444344414 \h ��14�


Multicarrier Testing For SS7	� PAGEREF _Toc444344415 \h ��14�


Chapter 5: Escalations For SS7	� PAGEREF _Toc444344416 \h ��16�


�





�



























[This page intentionally left blank]





�
Chapter � seq Chapter \r1 �1�: Overview


This handbook has been developed to provide Competitive Local Carriers (CLECs) and operations personnel of Pacific Bell with guidelines for the installation and maintenance of Signaling System 7 (SS7) Common Channel Signaling Links. These guidelines apply to SS7 signaling links which interconnect Signal Transfer Points (STP) or Signaling Points (SP) of the CLEC to the Pacific Bell STPs. Signaling links deployed between the CLEC's STP and the Pacific Bell STP are called Diagonal (D) links. Signaling links deployed between the SP of CLEC and the Pacific Bell STP are called Access (A) links.


This handbook contains procedural guidelines, subject to some variation as required by actual circumstance. It is not a contract or other legally binding document, and does not replace or supersede any tariff, contract or other legally binding document. In case of conflict between this document and any tariff, contract or other legally binding document, such other document will prevail.


Links 


"D" links must be installed in a quad linkset configuration between a mated pair of STPs in the CLEC's signaling network, and a mated pair of STPs in Pacific Bell's signaling network. (There must be four link orders from the CLEC for this type of interconnection.) 


"A" links must be installed in a combined linkset configuration between an SP in the CLEC's signaling network and a mated pair of STPs in the Pacific Bell signaling network. (There must be two link orders from the CLEC for this type of interconnection.) Details of these linkset configurations can be found in the Pacific Bell Network Interface Specifications, PUB-L780023-PB/NB.


A signaling link, for the purposes of this document, is a 56 kbs DS0A digital circuit. The DS0A circuit must be embedded in a DS1 or higher facility at the Signaling Point of Interface (SPOI) between the CLEC's signaling network and Pacific Bell's signaling network.


The SPOI is the point at which ownership or control changes on the facilities, and is the farthest extent of Pacific Bell's responsibility for the SS7 signaling link. Testing to a point on the facility beyond the SPOI by either the CLEC or Pacific Bell personnel should be done cooperatively.


Relationship between CLEC and Pacific Bell


The fundamental principles governing the relations between Pacific Bell and the CLEC are: 


Pacific will treat CLECs as network co-carriers and will conduct all negotiations and business transactions fairly and equitably.


The CLEC has overall Operations responsibility for the installation and maintenance of the SS7 signaling links.


Pacific Bell has responsibility for Pacific Bell's portion of the links.


The designation of the CLEC as Overall Control Office does not relieve the Pacific Bell Control Office of the responsibility for taking prompt action to correct and identify failure conditions. Pacific Bell is responsible for ensuring that its portion of the link is installed and functioning properly.


Chapter 2: Responsibilities Associated With SS7


The CLEC


The CLEC has overall responsibility for the installation and maintenance of its signaling links into the Pacific Bell signaling network. The designation of Overall Control Office, and standard Control Office responsibilities require that the CLEC perform the following functions:


Provide trained personnel.


Designate a Control Office for the overall responsibility of the links.


Cooperate with Pacific Bell to ensure that all links are installed in accordance with the CLEC's service request.


Notify the Pacific Bell Local Interconnection Service Center (LSC) when the service due date is to be changed.


Sectionalize troubles to determine if the trouble is located in the CLEC's facility, interface, or application or if the trouble is in Pacific Bell's facility, interface, or application.


Ensure that any manually initiated tests performed on any link or application will not negatively affect Pacific Bell's network.


Coordinate any activity in the CLEC's network which require changes to Pacific Bell's translations.


Participate cooperatively with Pacific Bell to further identify, isolate and clear troubles which cannot be sectionalized into Pacific Bell's network or a portion of the CLEC's network or application software.


Provide a trouble reporting number that is staffed 24 hours, 7 days a week.


Accept and refer trouble reports from Pacific Bell relating to the signaling links and any service provided over those links.


Notify Pacific Bell of maintenance releases.


Maintain complete and accurate installation and repair records.


Provide billing authorization to Pacific Bell Control Office for additional labor requested by the CLEC.


Pacific Bell


Pacific Bell is responsible for ensuring that the portion of the CLEC's signaling link that is within the Pacific Bell network is installed and functioning properly. In addition, Pacific Bell will work cooperatively with the CLEC to perform SS7 protocol tests to ensure the ability of the interfaces to correctly transmit and respond to SS7 messages being passed between networks.


Pacific Bell will provide a trouble reporting number for a maintenance center that is staffed 24 hours, 7 days a week.


Pacific Bell will designate a Control Office for its portion of the link. The Pacific Bell Control Office will have the following responsibilities:


Provide trained personnel.


Notify the CLEC of due date jeopardies in a timely manner.


Maintain complete and accurate installation and repair records.


Provide notification of maintenance releases.


Accept and refer trouble reports relating to the links and any service being provided over those links.


Coordinate any activity within the Pacific Bell network which require changes to the CLEC's translations.


Ensure that any manually initiated tests performed on any link, or application, will not negatively affect the CLEC's signaling network.


Sectionalize trouble to determine if the trouble is located in Pacific Bell's facility, interface, or application, or if the trouble is in the CLEC's facility, interface, or application.


Ensure signaling link diversity is maintained within the Pacific Bell network.


Chapter 3: Installation of SS7


Installation, for the purposes of this document, is that portion of the provisioning process which begins when the Pacific Bell Control Office receives the link order, and all associated link orders which constitute a quad or combined linkset, and ends when the CLEC accepts the links as "ready for service."  Installation includes adds, changes, rearrangements and disconnects.


The Pacific Bell Control Office will ensure that the portion of the link which is within the Pacific Bell signaling network is installed properly and that the Due Dates are met.  Should any condition arise that jeopardizes a Due Date, the Control Office will promptly notify the CLEC and the Local Interconnection Service Center (LSC).  The LSC is open 8:00 A.M. - 5:00 P.M., Monday - Friday.  It is not open on the following holidays:  New Year’s Day, President’s Day, Memorial Day, Independence Day, Labor Day, Thanksgiving Day, day after Thanksgiving Day, Christmas.


All SS7 signaling links within the Pacific Bell signaling network as well as all CLEC's signaling links coming into Pacific Bell SS7 signaling network will meet all link diversity requirements as defined in PUB-L780023-PB/NB.


The point where the Pacific Bell and CLEC facilities are connected is referred to as the Signaling Point Of Interface (SPOI).  It is the CLEC's responsibility to arrange for suitable equipment space and electrical power at the SPOI, if required.  The space furnished shall be in a safe working area, and will be accessible during normal working hours to Pacific Bell personnel for installation and maintenance purposes, or CLEC personnel will be available to work with Pacific Bell personnel.


Pre-Service Testing For SS7


Pre-Service Tests are basic tests performed by Pacific Bell to ensure the portion of the link which is within Pacific Bell's network has been designed, installed and aligned properly.  These tests are performed at the direction of the Pacific Bell Control Office and usually involve Pacific Bell field technicians and central office personnel.


Pacific Bell Pre-Service Testing is to be completed no later than the Plant Test Date (PTD), and must be completed prior to the test appointment with the CLEC.


The CLEC must ensure that the portion of the link external to the Pacific Bell network has been installed correctly prior to cooperative Acceptance Testing.


SS7 Protocol Testing


If Pacific Bell and the CLEC are interconnecting their signaling networks for the first time, or if an STP (SP if "A" link interconnection), which has not been previously tested, is to be installed in either network, testing of the Message Transfer Part (MTP) of the SS7 Protocol (level 2 and 3) must be verified for compatibility, per the Pacific Bell Network Interface Specification (PUB L-780023-PB/NB).


Acceptance Testing For SS7


Acceptance Tests involve both CLEC and Pacific Bell personnel, and are tests performed to verify that the SS7 link meets end-to-end performance requirements. The SS7 link Acceptance Test consists of the following:


A Cooperative Test of the DS1 transmission facilities, as explained below, except in these cases where the facility is already in service with other SS7 links.


A Bit Error Rate Test with circuit looped at the Pacific Bell SS7 node interface, or the last possible looping point before the interface. Acceptable bit error performance is 6 errors in 15 minutes.


A Cooperative Acceptance Test of the DS1 facility us required before the first link is turned up on a facility.  The facility is done at the channel level as follows:


An end-to-end (straightaway) bit error rate test for a period of 24 hours. The 24 hour straightaway test should have no more that 288 Errored  Seconds and 5 Severely Errored Second total, on initial turn up.  And end-to-end error rate of 432 Errored Seconds and 8 Severely Errored  Seconds in a 24 hour period is satisfactory to keep a link service after  Initial Acceptance is completed.


The CLEC and Pacific Bell may agree on a shorter period of time for the Straightaway bit error Acceptance Test.  The basic unit for the abbreviated test is 3 Errored Seconds in 15 minutes with no more that 1 Severely Errored Second in 4 hours.  If an abbreviated test does not meet theses performance requirements, a full 24 hour test will be necessary.


Synchronization On SS7


Improper synchronization can cause phase slips on SS7 links which result in performance impairment.  Synchronization problems should be investigated and corrected.


When troubles involving phase slips are referred, both the CLEC and Pacific Bell should work cooperatively to resolve them.  Problems that cannot be resolved should be referred to the Synchronization Coordinator.


The Pacific Bell Synchronization Coordinator can be reached on 510-823-2359.  An industry wide list of coordinators has been assembled by the Industry Carrier Compatibility Forum, and is available from your staff representative.


If the CLEC has its own primary frequency standard that meets the CCITT standard for national networks, synchronization of the links will be by the plesiochronous method of operation.  If the CLEC's network does not conform to the CCITT standard, it will use loop timing to accept timing from Pacific Bell's network.


Additional Acceptance Testing Of SS7


After the successful completion of the SS7 link Acceptance Tests, the CLEC's and the Pacific Bell's Signal Transfer Points should be allowed to bring the SS7 link into alignment using the automatic link alignment capability inherent in the SS7 protocol.  Alignment of the link will complete link installation and the CLEC should accept the link for service unless an Extended Prove In Period is requested.


The CLEC may request an Extended Prove In Period for the SS7 link after Acceptance Testing.  The request for a Prove In Period may be made at the time the interconnection order is placed with the LSC, and Additional Labor Billing may be applicable. The CLEC may also request this extended testing of the Pacific Bell Control Office, in which case the Control Office will advise the CLEC that additional charges may be billed (see Section 16.6.8 "Additional Labor Billing") and the Due Date for the order will be “supplemented.”


If an Extended Prove In Period is requested by the CLEC, the Pacific Bell Control Office will monitor and keep records of link performance during the Prove In.  If the link retains alignment for the Prove In Period, the test will be considered successful.  If link alignment is lost during the Prove In Period, the CLEC and Pacific Bell will cooperatively work together to ensure the link will meet requirements and then re-run the Prove In.


Completions Of SS7 Orders


Upon successful completion of Acceptance Tests and the Prove In Period (if requested) on all links which collectively make a combined linkset in an "A" link architecture, or a quad of links in a "D" link architecture, the CLEC will accept all links on all associated link orders for service. The Pacific Bell Control Office will record the full name of the CLEC representative accepting the service, and the basis of the acceptance:


Duration of Acceptance Testing.


Whether or nor SS7 Protocol Testing was performed.


Extended Prove In Period (if any).


The Pacific Bell Control Office will also provide the results of the tests to the CLEC, if requested.


Pacific Bell forces will report any CLEC authorized Additional Labor or overtime associated with the installation to the Pacific Bell Control Office.


The Pacific Bell Control Office will report all related SS7 link orders as completed and furnish all required information to the LSC, including any Additional Labor charges.


If the CLEC cannot accept all links on all associated orders on the Due Date, the Pacific Bell Control Office will contact the LSC and inform them of a "Partial Completion" and provide all required information.


Upon completion of the remaining links, the Pacific Bell Control Office will place another call to the LSC and provide the required completion information.


Circuit Disconnects Of SS7


Before either the CLEC or Pacific Bell technicians begin disconnect activity, they will contact the other for order coordination. When the circuits are removed from service, disconnect procedures may commence.


If the disconnect order is canceled or changed, the Pacific Bell Control Office will notify the appropriate work groups to avoid disruption of the service. The Pacific Bell Control Office must receive notification of such changes from the LSC, or the order will be worked on the Due Date.


Signaling Link Rearrangements


Rearrangements of signaling links include CLEC and Pacific Bell initiated changes in equipment, software assignments, or facilities. The rearrangement may be accomplished solely by the CLEC or Pacific Bell, or may require a cooperative effort to complete.


If the link rearrangement is initiated by the CLEC and it requires a change to the Pacific Bell section of the signaling network, the CLEC must contact the LSC, who will issue a service order.


When a Pacific Bell initiated rearrangement requires a change to the CLECs section of the Signaling network, the Pacific Bell Control Office will contact the CLEC and determine the extent of coordination required. This contact will normally include negotiating a period of time during which the Pacific Bell rearrangement, testing and restoral will take place.


Before signaling link rearrangement orders are worked, link diversity requirements, as described above, must be validated in the new configuration.


Upon completion of a Pacific Bell initiated rearrangement the Pacific Bell Control Office will coordinate any tests necessary to ensure that the rearrangement was performed satisfactorily.


Expedites For SS7


The CLEC may request service with less than standard order intervals. These shortened-interval orders are referred to as "Expedites".


CLECs are billed Non-Recurring Charges (NRC) for normal provisioning activities. Expedite orders carry the same NRCs as standard interval orders. The only additional compensation for an Expedite is Additional Labor Billing. All overtime hours expended during the installation of an Expedite order are billable, including those overtime hours expended during the Normal Business Day. No additional compensation will apply if the Expedite order is not completed by the Due Date due solely for Pacific Bell reasons.


Upon a request for an expedited order, the CLEC will be provided the intervals via the LSC. If this meets the CLEC's desired Due Date, the order will be issued. If this does not meet the CLEC's expectations, Service Management will be contacted for interval negotiations. Once resolved, an order will be issued.


Translation-Only Activities For SS7


The Pacific Bell Control Office will contact the CLEC on the Plant Test Date to determine the extent of coordination required, and to set an activation date/time. It may be necessary for the CLEC and Pacific Bell to activate translations simultaneously.


All Translation-Only changes must be negotiated by the CLEC and Pacific Bell Market Management, to determine if the changes must be scheduled for a maintenance and upgrade period, or if they may be done as a routine change.


All services affected by the translation change should be tested to verify proper operation. Test scripts for call control and SS7 level 1 through 4 can be found in Bellcore document TR-TSY-001004. The extent of testing required will be determined by the degree of translation change and negotiated by the CLEC and the Pacific Bell Control Office on or before the Plant Test Date.


After activation is complete, Pacific Bell will contact the CLEC for acceptance of the service. The Pacific Bell Control Office will record and retain the full name of the CLEC representative accepting the service.


Chapter 4:  Maintenance Of SS7 Signaling Links


Maintenance of SS7 signaling links is based on the premise that the CLEC has the overall responsibility for monitoring the performance of the links and performing the tests necessary to determine the nature of link trouble.


Pacific Bell will accept trouble reports sectionalized into its network and work, cooperatively or independently, to assist the CLEC to sectionalize trouble on links.


Even though the CLEC has the overall responsibility for link performance monitoring, Pacific Bell maintenance personnel will report trouble to the appropriate CLEC Control Office and take prompt corrective action if they detect trouble on a link.


Corrective action does not include any responsibility for sectionalization beyond the SPOI, or repair of equipment or facilities owned by the other company (Pacific Bell or the CLEC). Each company is responsible for the portion of the overall circuit it provides.


Categories Of SS7 Link Trouble


There are two general categories of link trouble:


Circuit Specific troubles are those related to the link hardware; the link control portion of the SS7 protocol; gateway screening and routing translations for specific links. Link hardware includes the link terminating equipment at both ends of the link, as well as all network facilities over which the link passes. The SS7 protocol layer, included in the category of Circuit Specific trouble is level 2 (Link Control).


Non-Circuit Specific troubles are those related to a SS7 supported service (which may include a database); the portion of the SS7 protocol which deals with Signaling Network Management (level 3); Global Title Translations (some of level 4); as well as translations not specific to a single link (e.g., a point code not included in an STPs routing table).


Trouble Reporting For SS7


The Pacific Bell Interconnection Service Center (LSC) provides the CLEC with a single point of contact for reporting link troubles. The LSC can be reached on 1-800-662-4664. After reporting trouble, subsequent requests for repair status will be directed to the Pacific Bell Control Office.


The LSC takes trouble reports which are link circuit specific in nature. The CLEC will be provided with detailed trouble reporting procedures for SS7 Service Application Specific troubles as each service is ordered from Pacific Bell.


In the event the CLEC is unable to determine the exact nature of a trouble, the Pacific Bell Control Office may be called directly for cooperative testing. If the trouble is found to be in Pacific Bell's network, the CLEC should open a trouble report through the LSC so that the trouble can be properly tracked and a trouble history can be compiled. If the trouble is in a service application provided by Pacific Bell, the CLEC should follow the Service Specific trouble reporting procedure.


Information Given On Trouble Referrals


The following type of information should be exchanged at the time of trouble referral: 


The Pacific Bell circuit identification number, TSC (plus 41 character CLLI to the POT).


Date and Time of referral.


Nature of the trouble and any other information that may be of assistance to the Pacific Bell Control Office in resolving the trouble.


The name or initials and telephone number of the person referring the trouble.


Trouble ticket number or equivalent, and the name or initials of the person receiving the trouble report.


If Pacific Bell sectionalizes a trouble to the CLEC's side of the SPOI, the Pacific Bell Control Office will refer the trouble to the CLEC, exchanging information similar to that listed above.


Testing Done By LSC


The Pacific Bell Control Office, upon receipt of a trouble report from the LSC, will conduct independently or cooperatively with the CLEC, any normal tests required to identify and clear the trouble. If it is determined a Pacific Bell Service Application Data Base must be tested or checked, all such activity will be directed by the Pacific Bell Control Office.


Sectionalization & Repair of SS7


Link trouble sectionalization is the responsibility of the CLEC, however, sectionalization may require the cooperative testing of CLEC and Pacific Bell maintenance personnel.


Pacific Bell maintenance personnel will limit their repair activities to Pacific Bell facilities and/or equipment. The CLEC's maintenance personnel will limit their repair activities to facilities and/or equipment which belong to them.


Maintenance Of SS7 Links Within a Higher Rate Facility


When a link fails because of a failure in a higher rate facility (e.g. DS1, DS3, etc.), whichever company receives the alarm should notify the other party of the expected impact on the Common Channel Signaling Network interconnection. 


Maintenance of the higher rate facility will be in accordance with existing procedures.  In addition a trouble report on the link itself will be exchanged, and cleared when the link can successfully complete the Auto Alignment sequence.


Priority Of Restoration For SS7


SS7 signaling links are categorized as Order Wires. The Order Wire designation gives SS7 links the highest priority of any inter-network Access Circuits.


In the event of multiple SS7 link failures, those which cause an SS7 Signaling Point to be isolated will always be given first restoral priority.


In the event of multiple SS7 Signaling Point isolations, End Offices providing essential service (i.e., 911, fire, police, etc.) will be given restoration priority higher than a Tandem Switch.


SS7 Link Trouble Clearance


After an SS7 link trouble has been repaired, the maintenance group (Pacific Bell or CLEC) who made the repair will contact the other to advise that the trouble has been repaired, the nature of the trouble found and the action taken.


When an SS7 link trouble has been repaired, the link may or may not be automatically restored to service. If manual intervention is necessary for link restoration, it should be coordinated by the CLEC.


An SS7 link will not be considered clear of trouble until it has successfully completed the SS7 alignment sequence and is in alignment at both ends. The CLEC may choose not to put SS7 message traffic onto the link after alignment is achieved, but this should not delay clearing the trouble report.


Multicarrier Testing For SS7


SS7 Link circuit configurations comprised of segments provided by Pacific Bell, the CLEC, and possibly other carriers, may experience trouble conditions which cannot be verified or sectionalized by each carrier independently testing its own segment. A trouble may be identifiable on a STP-to-STP, or SP to STP basis, although each segment apparently performs properly. In such cases, the CLEC may require coordinated testing involving multiple carriers.


ParagraphIt is the responsibility of the CLEC to coordinate intercarrier and/or STP to STP/SP to STP testing with each sectional provider (i.e., the CLEC, Pacific Bell, and/or other carriers). Pacific Bell will participate in coordinated testing when requested, within the limitations of available personnel and test equipment. The following guidelines will apply:


Test Assist


A test assist is when the CLEC is requesting assistance, with any test that would normally be done to identify a circuit specific trouble, on a link that is directly connected to a Pacific Bell Signaling Network Element.


Billable Testing


With the exception of test assists, testing of a CLEC's Common Channel Signaling Network beyond the portion provided by Pacific Bell, is billable as follows:


During installation, this type of testing is billable as Additional Cooperative Acceptance Testing (ACAT).


After acceptance, this type of testing is billable as Non-Scheduled Testing (NST).


Chapter 5: Escalations For SS7


Escalation is a means of bringing problems to the attention of individuals who have the responsibility and authority to expedite corrective action.


When either Pacific Bell or the CLEC experiences installation or maintenance difficulties that are not being resolved to its satisfaction, either company may contact the other company. If resolution is not satisfactory, the contacting company may escalate the problem to a higher level of management in the other company.


The rate at which a problem is escalated through successive levels of management should allow each level a reasonable period of time to resolve the problem before it is presented to the next level for action.


The CLEC may use the following procedures when escalating a problem within Pacific Bell: 





�


See Escalation Contact List for more information.


�





Installation 


When direct/local interfaces have failed, the point-of-contact is the Pacific Bell Market Manager who oversees the order activity within Pacific Bell.


Maintenance 


When an escalation is needed due to a service interruption, the point-of-contact is the designated Pacific Bell trouble reporting telephone number.


At the time an escalation report is received from the CLEC, Pacific Bell will provide the CLEC with a commitment time for feedback and/or resolution. If that commitment time is satisfactory, the CLEC is expected to delay further escalation until the commitment time has been missed, or the feedback or resolution is unsatisfactory.
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