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(A) Executive Summary

(B) Introduction

Telecommunication is considered a critical infrastructure.  In times of natural or man-made emergency situations, the Public Switched Telephone Network (PSTN) could undergo severe stress and congestion.  It is therefore essential that critical calls, such as police, rescue agencies, etc, have higher probability of completion than non-critical calls.   

Industry Canada, through an independent consultant, completed a feasibility study on High Probability of Completion (HPC) and issued a report in 2Q2003. The HPC technology was developed for the Emergency Telecommunication Service for the United States Government (GETS). The purpose of the Canadian HPC Feasibility Report was to assess if HPC could be used to enhance the current Canadian Emergency Telecommunication Service (CETS) which provides the Priority Access Dial Tone (PAD) capability.

The NTWG received a request from Industry Canada to provide comments, from a technical point of view, in regards to:

· Its technical feasibility;

· Other possible solutions that may warrant further investigation for providing priority within the networks; and

· Any other comments in support or not of such a system.

This report summarizes the discussion at the NTWG and provides comments and recommendations with regard to the above.

(C) The proposed CETS/HPC System*
Service Objective

Unexpected emergency situations do occur. Immediate and timely response to organize and coordinate recovery operations is essential to save lives/properties and to restore the basic order and infrastructure. These critical activities depend upon, in part, the availability of telecommunication resources. 

Telecommunication networks often experience severe stress during emergency situations such as high traffic demands and/or infrastructure damage. Therefore, emergency operations require preferential use of available network services to ensure that effective communications can be achieved on a preferential basis over non-emergency traffic.

In essence, the CETS/HPC capability allows designated callers in organizations such as the government, law enforcement, fire and ambulance, to have higher probability to complete calls in times of network congestion, due either to man-made or natural disasters.

Overall Considerations

· Leverage existing network infrastructure and services

· Early implementation with limited deployment

· Minimize costs and development

· Adherence to standards & interoperability (US & International)

· Use proven technology

· Improvements & coverage expansion in subsequent phases

General Description

A user dials a special designated Tollfree number to activate the HPC capability in the network. After detecting the special Tollfree number, the network (originating switch) sets the appropriate CCS7 parameters in the call set up message identifying the call as a CETS/HPC call, thus giving it call priority treatment. The dialling of the Tollfree number connects the user to a PIN based validation system. Upon positive validation, the user enters a destination telephone number. The call will then be transported to the destination switch carrying the appropriate CETS/HPC parameters to ensure priority treatment by the subsequent switches.  In times of network congestion, a caller may encounter additional post dialling delay (PDD) due to HPC trunk queuing along the call path.  The amount of PDD is dependent upon the severity of the network congestion.  However, the maximum PDD will be limited by the time out value of the CCS7 call setup message timer(s).
It is worth noting that in times of network congestion, dial tone delay may occur and HPC capability will not alleviate this situation. 
System Elements

1. Dialing Plan for HPC Access
End users access to the CETS/HPC system is via Tollfree number(s).  As well, the Tollfree number(s) should be dialable from the U.S.A. 

2. Access Control Through Personal Identification Numbers (PINs)

CETS/HPC system access and control are accomplished through the use of unique PINs.  Industry Canada is proposing the use of existing commercial calling card system to perform access validation. After dialing the Tollfree access number, a CETS/HPC end user will be prompted to enter a PIN. If a valid PIN is not entered, the call will be disconnected.

3. Priority Treatment

CETS/HPC traffic receives enhanced treatment over normal traffic through: 

· trunk queuing so that CETS/HPC calls will not be dropped until the queuing time expires

· exemption from protective network management controls, which are used to reduce network congestion 

· High Probability Completion capability to provide:

· National Security and Emergency Preparedness (NS/EP) identification  

· Priority signalling 

These features are based on standards and generic requirements (T1631-1993 and GR2931) which are intended to enhance the probability to complete calls in times of network congestion .  

4. Cost Consideration

The objective is to implement CETS/HPC in the earliest possible timeframe, at minimum cost while maintaining effectiveness.  Improvements to the CETS/HPC systems will be phased in over time in order to lessen the initial implementation cost.  As such, the CETS/HPC will utilize existing network components and capabilities wherever feasible. 

5. Initial Coverage

In order to maximize effectiveness, all CETS/HPC calls should have the HPC parameters set end to end in the call setup signalling.  HPC capability is therefore required to be activated in both the local and toll networks with end to end CCS7 signalling. 
However, it is recognized that HPC capability is only available with certain switch types and software generics.  Therefore, initial deployment is only possible in those HPC capable switches and where CCS7 signalling is available. 
6. Tollfree Access 

Existing Tollfree systems will be used.  In order to increase robustness, it would be desirable to have two or more Tollfree service providers to carry CETS/HPC calls for redundancy and diversity.
7. CETS Calling Card System

Existing commercial calling card systems will be used to validate CETS/HPC PINs.  In order to increase robustness, it would be desirable to have two or more calling card service providers to authenticate CETS/HPC calls.

8. Minimum Software Load

Some switch vendors may have introduced the HPC capabilities over a number of generic loads.  The generic load for initial deployment should support trunk queuing, exemption from protective network management control and the ability to set and react to HPC parameters.

9. Service Management

At the present time, it is envisioned that:

1. Industry Canada will own and operate the non real-time service management system.

2. User community will identify individual end users for privileged (CETS/HPC) assignment to a local administrator, which will transmit the request to Industry Canada.

3. Industry Canada  will in turn transmit the calling card service requests to the appropriate carriers.

4. Carrier in question will then issue the card and the PIN to the user.

10. Operational Reports
Industry Canada and the affected carriers, from time to time, need to evaluate the performance and usage of the CETS/HPC system.  In general, the HPC software from switch vendors and authentication systems should generate adequate operational measurement data for the following to be evaluated:
· The overall system performance and effectiveness by comparing the successful HPC calls versus unsuccessful calls;
· The performance level of various databases and signaling links;

· Ensure HPC calls are not mis-routed to non-HPC capable routes;
· Determine the optimal queuing schemes and parameters:
· Determine the effectiveness of HPC’s ability to bypass protective traffic management and congestion controls;
· Promote and educate users based on system usage;
· Determine the optimal number of CETS/HPC users;

· Request for feature improvements;
· Request for network improvements; and
· Fine tune system parameters such as IAM time out value.
The operational reports will be required periodically.  The types of report, method of transmission and frequency of the report generation are for further study.
11. Distribution of CETS/HPC Calls (Carrier Selection)
As there may be more than one Tollfree carriers capable of HPC, a method is required so that the originating switch can route the CETS/HPC calls to the proper or desired carrier. A number of options could be considered for the LECs to route CETS/HPC calls to the Tollfree service providers:

1. Business arrangements between LECs and IXCs; 

2. Each IXC has its own Tollfree access number, CETS/HPC users may select the appropriate IXC; or

3. Percentage allocation by the LECs (as defined by Industry Canada) to the IXCs.

12. Calls from the U.S.

It is anticipated that the initial implementation of CETS/HPC will not cover calls from U.S, in terms of end-to-end priority treatment.  However, calls from U.S. should be treated as follows:

1. CETS/HPC users will be able to dial the CETS/HPC Tollfree access number(s) from U.S.;

2. CETS/HPC calls may not be treated as HPC calls within U.S.;

3. The Canadian gateway switches should set the appropriate HPC parameters if the incoming called digits match the CETS/HPC Tollfree access numbers; and

4. Once the calls have arrived in a Canadian switch, the call will be treated as if it is a Canada originated call.

(D) Example Call Flow*
The following identifies a conceptual HPC call flow:
1. Caller with CETS/HPC privilege dials 1-800-HPC-CETS;
2. EO performs analysis based on digits dialled;
3. EO forwards call towards Tollfree SSP with HPC parameters set;
4. Tollfree SSP queries Tollfree DB for routing instruction;
5. Tollfree DB returns routing number for a CETS/HPC calling card system (the owner of the calling card system could be same or different than the Tollfree carrier;
6. CETS/HPC Calling card system interacts with caller and collect; CETS/HPC Card information (i.e. PIN) and destination number (i.e. user is prompted to enter PIN and destination number by the calling card system);
7. CETS/HPC card database validates PIN and 
8. Call is sent to destination switch with HPC parameters set
(E) Considerations for Alternatives other than HPC* 

One of the TIF objectives is for the NTWG to provide comments on other  possible solutions that may warrant further investigation for providing priority within the networks.  In order to assist in the development of possible solutions other than HPC to enhance call completion probability, Industry Canada has identified the following guidelines for consideration:

Accessibility
The system should be accessible from all types of in coming (subscriber) lines including basic, enhanced, PBX and payphones. The ultimate objective of the system coverage should include all subscriber lines. However, a limited initial coverage is acceptable. The system should be 7-24 capable and should require no activation.

Emergency traffic
The system should be able to accommodate in real-time, unpredictable emergency traffic patterns in overload situations in the PSTN.

Adherence to standard
The system must not be a proprietary system. It must adhere to standards (North America and international).

Interoperability
The system should be able to interoperate with similar domestic (e.g. wireless), US and international HPC compatible systems.

Vendor support
There must be assured vendor support. The key factors here are the use of standard and interoperability.

Ease of use
The system should be user-friendly. Access routine should be easily remembered by the end-users. There should not be any special or complex training requirements. 

Transparency
The system should have a high degree of transparency to carriers’ network traffic/operational personnel during network overload.

Proven technology/service
It is desirable that the system be based on proven technology which has been successfully deployed and operational. The use of new or specialized equipment should be minimized.

(F) Assessment
The following is the assessment of the NTWG regarding the proposed CETS/HPC System:

Overall Service Description and System Requirements

The current level of detail regarding service description and system requirements are not sufficient such that implementation can be carried out.  Further detail are required prior to decision regarding implementation, such as, but not limited to:

· The minimum base line generic loads and features for initial implementation;

· The desire for multiple carriers to handle HPC calls;

· Overall system redundancy and reliability;

· The operational report requirements by Industry Canada (which will have impact to operational and business support systems);

Carrier Selection
In addition to the options proposed by the Industry Canada, a forth option was identified regarding Tollfree carrier selection.  This option is allocation of traffic based on NPA or NPA-NXX.
Tollfree Access Arrangements
There are currently various configurations and implementation of Tollfree access.  The ability to support HPC with these arrangements will need to be investigated.  
Signalling Protocol

Local and toll signaling (TR/GR 317 and TR/GR 394/317+) requirements with respect to their ability to carry HPC parameters need to be confirmed 
(G) Specific Comments 
TELUS is of the view that CETS could probably be implemented on a considerable amount of its TDM network, with a technical upgrade to network elements and interconnection protocols, but is uncertain what would be required to provide this functionality on its NGN network.  This statement is based on a technical evaluation of the material presented at the NTWG meeting by IC and should not be viewed as a commitment by TELUS to actually implement this capability.  

(H) Alternatives to HPC and their Analysis
(I) Conclusion

Based on the deliberation of the NTWG over the past few months, it is concluded that the HPC system and services as currently defined (at a high level) is technically feasible/non-feasible.

However, it  note that the NTWG came to the above conclusion based on the following assumptions:
· To be drafted
(J) Recommendation

While the NTWG arrived at the conclusion stated above, it is the NTWG consensus that the following issues need to be addressed:
General 
Issues
The following general issues were identified by the NTWG for further resolution:
1. Industry Canada has indicated that call priority treatment for critical calls in wireless networks would be dealt with in a subsequent phase. Will wireless call priority apply to WSP and wireless CLEC, as well as VoIP carriers?  
2. Treatment of HPC calls in a partial and full VoIP environment will need to be addressed.
3. Ownership of the system must be established.
4. An overall project management office needs to be established to co-ordinate the industry activities (e.g. carriers, vendors)

5. The cost recovery mechanism needs to be established for the initial implementation, subsequent deployment, system improvements and the on-going operational expenses incurred by the carriers such as per call compensation and report generation.
6. The definition of subsequent phases
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