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Abstract

This paper defines in detail Mi crosoftds strategy and

telephony systems with Office Communications Server 2007. Progressively more detailed levels of
technical information are included to provide readers in various disciplines an understanding of the
integration that we are striving to achieve.

In order to address the needs of our diverse customer base, we have defined several deployment
scenarios and each is described in detail, including high-level feature descriptions, migration paths and
call flows. A broad ecosystem of partnerships has been created to facilitate the deployment scenarios
and to smooth the path to deployment and integration. Programs to support these partnerships have
been implemented and these are also described. Information that is dynamic in nature is maintained
within web pages on http://www.microsoft.com and will be supported by links to partner web sites.

This paper is written as a supplementary text to vari ol
unified communications strategy, value proposition, features and functions. Please refer to those
documents for further information.

The intended audience for this paper is Microsoft customers, partners and the industry at large. A

glossary of terms is included in the appendices for those unfamiliar with some of the terminology in this
paper.
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Introduction

On June 26", 2006 at a Strategy Day event held in San Francisco, Microsoft stated its intention to enter

the emerging unified communications product space with software technology that would be based on

earlier releases of Microsoft® Exchange Server, Microsoft® Office Live Communications Server and

Microsoft® Office Communicator. With the release of Microsoft® Exchange Server 2007, Microsoft®

Of fice Communications Server 2007, and MicrosoftE Of fi.
communications platform delivers streamlined communications for enterprise users that enables them to

find the best way to communicate directly from the applications they use most (e.g. Microsoft® Office

Outlook®). The concepts of context-based, person-centric collaboration that shipped with Live

Communications Server 2005 and Microsoft® Office Live Meeting 2005 are now tightly integrated with

multi-modal communications using voice, video, web-conferencing and instant messaging.

For over 100 years, telephony has played an increasingly important role in business communications.
With the advent of mobile networks, the ability to communicate in almost any location and situation has
increased the reliance of business users on telephony. Clearly unified communications means, above all
else, the integration of telephony with other important forms of communication to provide streamlined
communications for business users. Therefore, telephony integration is a critical component of

Microsoftés unified communications strategy.

When considering the integration of telephony with IP-based communications in a business environment

t he t heasiegdaid thén doned wi | | occur to many reader s. The tel e
with every national government playing a role in regulation of telephony service providers, telecom

devices, and, in some cases, telecom technology standards. Many different national networks operate on

various dialects of telephony standards and many countries require that vendors have their telecom

products certified by the national telephony authorities. Some telephony business markets have

undergone deregulation over the last 20 years, but this has added complexity by increasing the number of

vendors and service providers, all of whom have made different product and technology choices.

As a consequence of the situation described above, enterprise telephony has become increasingly

complex in terms of architecture and feature functionality as well as its integration with business

processes -- e.g., call centers. Today, the average enterprise of at least moderate size and age owns

multiple installations of PBX spanning several generations of technology. Furthermore, companies that

have expanded by acquisition often have sever al di ffer
infrastructure. Personal habits, operational preferences and the inherent limitations of telephony and the

traditional telephone form factor have created a myriad of features and functions that are addressed more

intuitively within unified communications.

We have built a number of strategic partnerships with vendors who provide much of the current enterprise
telephony infrastructure. These partnerships are critical to successfully integrating Office
Communications Server 2007 with enterprise telephony systems. We have engaged in technology
exchanges with these partners and we continue to work with them to validate the interoperability of our
respective solutions. Additionally, to provide broad coverage for the spectrum of telephony solutions in
which our customers have already invested, we are establishing and participating in broad interoperability
verification programs.

Complexities notwithstanding, the integration of enterprise telephony systems with unified

communications is an imperative. Office Communications Server 2007 delivers software-powered VolP

functionality that works with enterprisesfexisting messaging and telephony infrastructure and can adapt

to changing business needs. With Microsoftds customer .
millions, we face an integration challenge that spans the entire spectrum of telephony. Mi cr osoft 6s Uni f
Communications Group (UCG) has carefully considered various options to integrate with the telephony

world and a necessary part of our strategy has been to simplify the telephony interface as much as

possible. This paper details for our customers, partners and the industry at large the approach that we

have defined and the various programs that we are putting in place to support this strategy.
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Microsoft and Telephony Partners

Microsoft works with a broad range of partners to enable the unified communications vision, including
those in the telecom industry most impacted by the emergence of unified communications products and
solutions, namely the gateway and PBX vendors.

Voice communication has long been a siloed activity within the enterprise; it has been purchased,
provisioned and managed separately from the rest of the IT infrastructure. Convergence has seen three
basic waves of change in this view. The first wave combined voice and data traffic on backbone
networks. Later, IP PBXs allowed for that traffic to be combined at the desktop level. The final wave,
represented by unified communications, integrates voice with other communications methods and data at
the application level.

This transition has profound implications for vendors in this area, both technologically and from a
business perspective.

On the technology front, the integration of voice means that the standalone box known as a PBX ceases
to exist as an independent silo, and the monolithic, vertically-integrated functions therein have been
disaggregated and replaced by a set of services that live in a highly distributed model borne over an IP
network. Many of these services, such as directory or presence services, no longer exist as separate for
voice communications, but rather subscribe to those services which already exist within IT, such as email,
IM, policy and security. Increasingly the new world begins to assume roles and attributes from the PC
eco-system, which is not vertically integrated, but consists of a number of key world-class vendors who
provide the horizontal platforms and capabilities. Independent Software Vendors (ISVs) build applications
and add value on top of those platforms; peripheral vendors add functionality through devices.

In the fullness of time, communications will become a truly universal and standards-based network, and it
will be a plug-and-play experience. But for the foreseeable future, there will continue to exist many forms
of voice technologies, protocols, standards and regulatory environments in which interoperation and co-
existence is required. The installed base of PBXs is massive, and the business users of those systems
expect their investments to be protected. The expertise the telecom vendors have amassed over the
years uniquely positions them to provide integration leadership, both in products and in consultancy.

The opportunities will also expand as unified communications enhances workflow, becoming more
integrated with line-of-business processes and applications. Once again, many of these vendors have
deeply established market positions within certain verticals and this competence will apply directly to
unified communications.

Building applications which are well integrated with Microsoft platforms, in particular Exchange Server
2007 and Office Communications Server 2007, will provide a rich functional base and the potential for
broad market adoption for value-added capabilities. We will also work on developing the right distribution

and support models which will compliment Partner s 6 e xgnejointly traie our channels on voice and
core Microsoft technologies for unified communications.
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Intermediation of Telephony

As has already been stated in this paper, the complexity of the telephony infrastructure is a major issue
that we have had to consider in determining our strategy. Furthermore, as a later entrant into the
telephony space, there are certain required areas of engineering expertise that we do not possess and
we do not see those areas as an opportunity to innovate and differentiate. This, coupled with the fact that
customers have already made significant investments in their telephony infrastructure, has led us to
conclude that it is better for us to interoperate with existing telephony elements via Internet Protocol
technologies than make our own investments in telephony protocols.

Mi crosoftés Unified Communi cat i-gemeraticd commynicatians fausinge a d y
SIP, SIMPLE and Real-time Protocol (RTP) media technologies. Live Communications Server 2003 &

2005, Office Communications Server 2007 and Office Communicator 2007 have set the bar for enterprise

grade communications solutions with significant innovations and advancements in the areas of:

1

=A =4 =4 4 A4 -4 -4 A4 -4 -4

Intuitive user experience

Multi-modality (e.g. voice, video, text messaging, web collaboration)
Ad-hoc multi-party, multi-modal conferencing

Integration with business applications

Rich Presence

Mobility

Security

Regulatory Compliance

Scalability

Total Cost of Ownership (TCO)

Operational Control

Delivering these innovations has required that we adopt the latest standards and technologies in our
software; we have also often found it necessary to push the boundaries of the state of the art beyond
what is currently generally deployed. Some examples of these technologies are:

1

The use of Transport Layer Security (TLS) to encrypt SIP messages to facilitate more secure
signaling

The use of Secure Real Time Protocol (SRTP) to encrypt media packets to facilitate private
conversations

The use of a broad range of SIP methods and headers defined in various IETF RFCs to facilitate
a rich set of feature functions required of an enterprise grade communications platform

The early adoption and deployment of the emerging ICE standard for Media/NAT traversal to
facilitate the mobility of clients outside the enterprise network

The creation of advanced Real-time Protocol codecs that deliver a high quality audio experience
by providing resilience to bandwidth congestion and other adverse network conditions that can be
found on the public Internet

The early use of draft standards to facilitate ad-hoc multi-media real-time conferencing

The use of the inherent functions of the Windows Server platform to provide a seamless

management and monitoring experience
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When we examined the telephony market we found that, while many vendors had made initial

investments in next-generation communications using SIP and RTP, the technology implementations

were often several generations behind those being utilized in Office Communications Server 2007. One

example of this is that few of these elements supported TCP as a SIP transport protocol even though this

was part of the original SIP specification, IETF RFC 2543, which was ratified in March 1999. Even fewer

vendors support SIP over TLS which was specified within IETF RFC 3261 in June 2002; as stated above,

our clients and servers use this method to encrypt SIP
progressive standards support and innovation is that our Clients and Servers do not interoperate with

some SIP-based telephony elements.

One interoperability option that we considered was that our clients and servers could be adaptive and
could interoperate with telephony elements at the level of technology that they were able to support. The
disadvantages of this approach were that;

1. The value of our advanced features in the areas of security, audio quality, mobility and
network resilience would be nullified when a user makes a PSTN call

2. The mechanism within SIP that would enable this (i.e. the SIP OPTIONS method) was not
generally supported within telephony elements

3. The test matrix of multiple Microsoft clients and servers being tested against each of the
thousands of proprietary incremental telephony elements would be unmanageable

A second option that we considered would be for the Microsoft Unified Communications Group to issue
specifications that would enable partners to implement the features that we had implemented. The
disadvantages of this were that:

1. When we started planning for the unified communications products in 2005, we did not have
a clear sense of the feasibility of influencing p
such a significant way) in order to facilitate interoperability with our clients and servers

2. Since we knew how much time and effort it took for us to implement these mechanisms, we

knew that partnersod i mplementation timelines woul
able to take advantage of the value of Microsoft unified communications.

3. ManyofOf f i ce Communi naovatioosreqdre signikcanbCGPU cycles (e.g.
encryption, bandwidth variable codecs, etc.) and the hardware in currently deployed
telephony elements is often inadequate to support this processing load in addition to the
currently supported functions. Cawusliinfgt cuupsgtroanteeros
to address this issue is clearly counterproductive to our efforts to gain widespread
deployment of Office Communications Server and Office Communicator.

A third option that we considered was to provide a Afr
1. Intermediate signaling and call flows via a back-to-back-user-agent (B2BUA); including
adding or removing elements of a SIP transaction that were not supported by most telephony
elements

2. Transcode RTP media flows from traditional codecs such as G.711 to our advanced audio
codec: Real-time Audio (RTAudio).

3. Actas an ICE client to enable PSTN-originated media flows to traverse intervening NATs and
firewalls.
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4. Enroll in the management, monitoring and provisioning scheme (leveraging familiar
management technologies such as WMI, MMC, AD, and System Center) to extend our
seamless management functions to the PSTN and PBX

A fourth option would be to implement any combination of the first 3 options. This was immediately
discarded for reasons of cost and complexity (for Microsoft, our partners and customers) as well as the
lack of certainty that the combination approach would actually work in any given situation.

The third option is the most effective from a pragmatic standpoint as described above and was selected
as the only option which would not only work across the board, but also allow us to quickly bring solutions
built using Office Communications Server 2007 to our customers. The element that fulfills the telephony
intermediation function has become the Office Communications Server role of Mediation Server.
Furthermore, when we analyzed the initial purchase cost of Mediation Server, we came to realize that this
was very small in comparison to the initial purchase cost other adjacent telephony elements; i.e. an IP-
PSTN Media Gateway or a forklift upgrade to an IP-PBX.

Refinements to the intermediation strategy in the 2007 release as well as later releases will significantly
reduce this cost to a negligible level. As described later, we are making it possible for partners to ship
Mediation Server to run on Media Gateways, rather than installed on a separate server element. Other
strategic refinements are under consideration, including expanding the role of Mediation Server to handle
such things as:

91 Providing intermediation for a pool of Media Gateways

91 Interoperating with PSTN Service Provider network elements

91 Providing branch office survivability functions

1 Providing legacy telephone device interoperability
The testing of telephony integration with Office Communications Server that has been conducted at the
time of writing includes the deployment of Mediation Server in conjunction with IP-PSTN Media Gateways
in a significant number of live customer test deployments as well as running part of the Microsoft
corporate voice network. We have found that Mediation Server addresses the original goals that were
defined for it, as well as contributing to the overall security of an Office Communications Server 2007

deployment by partitioning insecure PSTN voice calls from Office Communications Server voice calls that
have integrated security.
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Overview of Telephony Integration

Architectural Overview

Mi c r o sinifiédtcd@renunications leverages standards and published interfaces to interoperate and
integrate with existing telephony and applications infrastructure investments, offering a flexible integration
of telephony with other business communications tools.

Inbound
Routing
Outbound
Routing

Voice Mail
Routing

Voice Functionality

While Office Communications Server 2007 is not a PBX, a user is able to use an Office Communications
Server endpoint (e.g., Office Communicator 2007, an Office Communicator IP handset or peripheral
device, Office Live Meeting Console and the Microsoft® RoundTable™ device) to communicate with the
telephony world in a powerful and intuitive way by integrating

with traditional telephony equipment. Some of the voice

features and functions included in our unified communications

software include:

(Note that the following is an illustrative subset and is not a full
feature list)

1 An Office Communications Server endpoint can:

o0 Click to dial from the Office Communicator
2007 contact list, corporate directory or
Outlook contact list

o Traditional digit dialing in the Ul or via a
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