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ABSTRACT

This contribution discusses the development of requirements for a vertical signaling interface between applications entering an IP backbone and the processes that set up the required Label Switched Path in the User Plane. A SIP-based Emergency Telecommunications Service (ETS) application is used as an illustrative example to guide the discussions. A call flow for this application demonstrates all required performance, QoS, and reliability/priority parameters associated with the application that need to be communicated to the User Plane. This document proposes that a wide variety of IP-based applications be considered for the development of necessary requirements such that a meaningful vertical interface protocol can be developed in the IETF.
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 I.
Introduction

Evolving IP networks are expected to be truly “converged”. That is, all forms of communications traffic will be handled by such networks – control plane traffic (e.g., routing and signaling messages), emergency (real-time, data, and video) services, real-time voice and video services, data services, Virtual Private Network (VPN) services, as well as traditional “Best Effort” traffic. The various traffic types have performance, QoS, and reliability/priority attributes that need to be addressed. For example, a VoIP call has stringent delay requirements. In addition, a National Security/Emergency Preparedness (NS/EP) VoIP call requires bandwidth allocation in the IP backbone on a priority basis over other applications entering the backbone. Performance and QoS requirements for various IP applications (e.g., real-time voice, data, and video) have been captured in a set of classes in the ITU-T Recommendation Y.1541 [1]. Priority classes in the User Plane for the purpose of admission and bandwidth reservation have been described in a recently approved ATIS/PRQC Technical Report [2]. In addition, for high User Plane priority NS/EP applications, ATIS/PTSC and the IETF SIP Working Group [3], [4] are progressing work that assigns five priority sub-divisions to a SIP Resource Priority Header (RPH)
. These priority sub-divisions apply to SIP-based elements in the application layer only; in the User Plane, all NS/EP applications will be treated as High Priority traffic. 

This contribution examines the various steps necessary to communicate the performance, QoS, and reliability/priority attributes related to an application entering an IP backbone to the User Plane processes (e.g., MPLS-based RSVP-TE) that set up the required flow with the desired properties. The progression of an NS/EP ETS call is used as an illustrative example to demonstrate the need for developing a vertical signaling interface between the application layer and the User Plane [5]. It then proposes that ATIS Committees PTSC and PRQC commence development of the necessary requirements for such an interface for a wide range of traffic applications in IP networks.

II.
Signaling Overview

Significant progress has been made in signaling performance, QoS, and reliability/priority traffic attributes in IP networks. ATIS/PTSC initiated work that resulted in a set of ITU-T signaling requirements [6] that communicate performance, QoS, and reliability/priority requests and responses between User-Network interfaces (UNI) and Network-Network interfaces (NNI) in IP networks. ATIS/PTSC has also commenced work on developing requirements for signaling User Plane priority levels [7]. ATIS/PTSC is also examining various interconnection scenarios for ETS services [8]. Work in the IETF SIP working group is advancing the concept of the Resource Priority header [4]. Various protocols have been developed in the IETF to set up traffic flows in the User Plane. For example, RSVP-TE facilitates the creation of a Label Switched Path (LSP) between two end points in an IP backbone. Work is ongoing in the IETF Next Steps in Signaling (NSIS) working group that can enable performance, QoS, and reliability/priority attributes as part of the LSP setup process [9], [10]. 

In summary, major progress has been made in communicating attributes of IP traffic applications across IP network interfaces (UNI and NNI) as well as the setup of traffic flows in the User Plane of IP backbones (LSP’s). However, to date, no mechanisms or protocol exists that can communicate traffic attributes from incoming applications to the User Plane setup processes as illustrated in Figure 1.
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Figure 1 – Need for Vertical Signaling Interface

III.
SIP-Based ETS VoIP Application – Illustrative Example
A SIP-based ETS VoIP application is described here as an illustrative example. A high level call setup sequence for the entrance of such a call into an IP backbone is as follows. 

· A GETS user dials 1-710-NCS-GETS to establish a GETS voice call. The call gets routed by a Local Exchange Carrier (LEC) End Office (EO) to an IP service provider’s Network Gateway Border Element (NGBE).

· The NGBE recognizes the call as an NSEP ETS call based on the dialed number (710-NCS-GETS) or via the SS7 Initial Address Message indicator. 

· The NGBE formulates a SIP INVITE message. An RPH header in the INVITE is populated with an ETS namespace with an assigned default value (e.g, ets.0 for the highest priority) [4]. A subset of the SS7 parameters and fields is mapped into the SIP header and SDP fields. In addition, the NGBE may encapsulate the entire ISUP message into the SIP INVITE.

· The INVITE is then “marked” with appropriate packet markings and then sent along to an Access Router (AR) via a Layer 2/Layer 3 (L2/L3) switch (e.g., Ethernet switch). 

The AR in turn will direct the ensuing ETS call flow over a specified LSP. Assume that the IP backbone is MPLS-enabled with DiffServ-Aware MPLS Traffic Engineering (DS-TE) [11], [12]. Then, the LSP setup using the IETF NSIS protocol [9], [10] will include the assignment of the following properties/attributes for the call:

· Y.1541 QoS Class: Assumed to be Class 0 with stringent delay requirements. Thus the LSP path to the Egress Router (ER) should be such that the delay requirements are minimized.

· DiffServ Per Hop Behavior (PHB): This will be set to Real-time Expedited Forwarding (EF). If DiffServ is expanded to include a special EF queue for priority real-time services [13], then the PHB value will be EF(1).

· DS-TE Class Type: Up to eight Class Types (LSP aggregates of the same type) are permitted. The Class Type for real-time NSEP services needs to be set.

· Reservation Priority: This is the User Plane reservation priority – High priority for NSEP services.

· SIP RPH Priority: The RPH value of ets.0 needs to be carried through the LSP. Note that while this value has no meaning in the User Plane itself, it may be required for further processing in downstream SIP elements.

· Restoration Priority [10], [14]: High priority value for NSEP service.

Thus, a mechanism or protocol is needed to communicate SIP INVITE contained information about the incoming traffic flow into the NSIS-based signaling processes for the LSP setup.

IV. Proposal

This contribution proposes that ATIS Committees PTSC and PRQC commence development of a set of requirements for communicating IP traffic priority and QoS parameters between applications and the User Plane. Specific aspects of such a work program are the following:

· Call/Session Flow Identification (PTSC): All potential call/session flows entering an IP backbone need to be identified – real-time voice and video as well as data. The signaling associated with each flow type needs to be determined. For example, the above NSEP ETS call flow results in the formation of a SIP message. Data flows may or may not be associated with SIP messages. If not, the application layer signaling associated with the flow needs to be determined. 

· Performance, QoS, and Priority Parameter Determination (PRQC): All necessary performance, QoS, and priority parameter associations with the call/session flow need to be determined for all types of flows identified. A formal template for such parameters can be developed in conjunction with associated parameter definitions in the IETF NSIS work.

· Vertical Interface Requirements (PTSC): Requirements for a vertical interface need to be developed. The goal is to develop a framework for such an interface in order to spur the development of the necessary protocol/mechanism in appropriate working groups in the IETF.

It is recommended that PRQC and PTSC jointly progress this work effort.
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� NS/EP applications are grouped into two “namespaces”. The Wireless Priority Service (WPS) namespace is assigned five priority sub-divisions for wireless NS/EP services. Similarly, five priority sub-divisions are assigned to Emergency Telecommunications Service (ETS) namespace – wireline NS/EP services.
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