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Executive Summary  

As wireless networks evolve, network equipment providers are 
repeatedly presented with the challenge of how to bridge 
TDM/ATM and IP networks cost-effectiveƭȅΦ  Lƴ ǘƘƛǎ ŎŀǎŜ ǎǘǳŘȅΣ ǿŜΩƭƭ 
explore two ways to plug IP-based equipment into a TDM/ATM 
network and compare their respective approaches, one of which is 
the conventional, widely-used switch or gateway; and the other, a 
gateway on a card, which takes advantage of the new open 
standards platforms. As we explore the application of both 
approaches, it will become evident that the modular gateway on a 
card can be significantly less expensive, from both a capital 
investment and operating expense perspective. 
 

The Trend : Network Architecture is Evolving  

For a decade, communications and networking experts have extolled the benefits of all-IP networks, and 
standards and technology have changed to embrace IP networks. Now, for economic reasons, fixed and 
wireless networks are evolving at all levels from legacy TDM/ATM to IP transport technology. In parallel, 
the networks are also evolving from a centralized to a distributed topology. Fixed networks have 
evolved from PSTN to ISDN, to IN, to NGN, to IMS. 3GPP wireless network architectures have also 
evolved, from 2G to 3G Release 99, to Release 4 or 5, or even to LTE. 
 
At each evolutionary step, operators and service providers must preserve their source of revenues, 
which means that the evolution must be seamless for thŜƛǊ ǎǳōǎŎǊƛōŜǊǎ ǿƘƻ ŘƻƴΩǘ ǿŀƴǘ ǘƻ ŜǾƻƭǾŜ ŀǘ ǘƘŜ 
same time. Typically, the evolution is either internal to the network, or implemented as an overlay to 
the existing subscriber connectivity. In both cases, new IP elements or sub-networks must be 
interconnected with the existing infrastructure, requiring solutions to smoothly bridge TDM/ATM and IP 
and to preserve existing capital equipment investments. As an example, the implementation of an IP 
Multimedia Subsystem (IMS) requires its connection to the legacy TDM networks (PSTN, 2G/3G wireless, 
etc): 
 
 

 
 

Figure 1 ς Gateway bridging TDM/ATM network and IP network 
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Moreover, within persisting legacy TDM/ATM areas, the same economical reasons motivate the upgrade 
or replacement of the network nodes, especially with an IP-based internal architecture, and this 
decentralization also drives the need for interconnection solutions.  
 

 
 

Figure 2 ς IP-internal equipment in a TDM/ATM network infrastructure 
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[ŜǘΩǎ ŎƻƴǎƛŘŜǊ the case of a 3G wireless Radio Network Controller (RNC). This equipment, as specified by 
the 3rd Generation Partnership Project (3GPP), is responsible for controlling the base stations (Node Bs) 
and connecting them to the Core Network (refer to Figure 3 below). 

 
Figure 3 - Radio Network Controllers (RNC) in a 3GPP Release 4 Mobile Network 
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functions (control plane and user plane processing, network interfaces, management, high-availability, 
etc.), as it distributes functions across large ATCA computer blades and small dedicated modules called 
!ŘǾŀƴŎŜŘa/ϰ ƳƻŘǳƭŜǎ ό!a/ǎύΦ ¢ƘŜ ƛƴǘŜǊŦŀŎŜ ōŜǘǿŜŜƴ ǘƘŜǎŜ ŎŀǊŘǎ ƛƴ ǘƘŜ ǎȅǎǘŜƳ ŎƻƳƳƻƴƭȅ ǊŜƭƛŜǎ ƻƴ 
an IP over Ethernet backplane. Such an RNC is, by nature, an example of IP-based equipment. 
 
Between the Node Bs and the RNC (on the Iub interface), and between the RNC and the Core Network 
(on the IuCS and IuPS interfaces), every data stream (e.g. control and user data) is transported over ATM 
or over IP: 

 Over ATM ς voice traffic is encapsulated on the ATM Adaptation Layer 2 (AAL2), while data and 
control messages use AAL5 

 Over IP ς the data link layer is the Point-to-Point Protocol (PPP) 
 
Physical interfaces depend on several factors, such as the transport option, the existing infrastructure in 
place, the geographical distribution of network elements (especially Node Bs and RNCs), the Node B 
channel density, etc. In practice, T1/E1, OC-3/STM-1 and Gigabit Ethernet interfaces are often used. 
 
In order to work properly with the two transport alternatives (ATM or IP) and the various types of 
physical interfaces, the IP-based RNC needs an interworking solution. 

The Conventional  Solution : the External Switch/Gateway  

The external gateway or switch is the most conventional solution to connect IP equipment into a 
TDM/ATM network. Gateway boxes and multiservice switches are very common, and there are multiple 
offerings available in the telecom market. Examples include Cisco and Tellabs routers and switches. 

How does that work for this RNC use case? As shown on Figure 4 below, the gateway is logically 
positioned άin frontέ of the RNC. Physically external, the gateway is often racked into the RNC cabinet, 
for instance above the ATCA chassis. The interface between the gateway and the RNC is naturally IP over 
Ethernet, and the gateway performs the IP - ATM conversion for all messages between the RNC and the 
other network elements. 
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Figure 4 ς ATM connections of an IP-based RNC via external gateway(s) 

However, because of major differences between the Iub interface (to the Node Bs) and the IuCS/IuPS 
interfaces (to the MSC/SGSN), the gateway needs to support two different types of ATM interfaces: 
channelized STM-1 for Iub and un-channelized STM-1 for IuCS/IuPS. Alternatively, a second gateway will 
be needed to perform the conversion between the two, as represented on Figure 5. 
 

 

Figure 5 ς Unchannelized to channelized STM-1 gateway on the Iub interface 
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Figure 6 ς IP transport - Protocol layers on Iub, IuCS and IuPS interfaces 

For the ATM transport option of 3GPP, the external gateway will convert the lower layer protocols and 
handle the stacks represented on Figure 7. 
 

 
Figure 7 ς ATM transport - Protocol layers on Iub, IuCS and IuPS interfaces 
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Figure 7). The problem is that this protocol stack must be controlled by the RNC, whereas the 
notion of control of the transport network does not exist in the IP option. So, an equivalent 
protocol must be added in the IP RNC. Several options are offered here, from standard (e.g. 
H248/Megaco, MGCP, SIP, etc.) to proprietary protocols. Figure 8 represents an example of the 
IP-to-ATM interworking solution. 

 

 
 

Figure 8 ς Protocol interworking for the IuCS interface 
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The gateway typically needs a redundant electrical power supply, a consistent and fresh cooling airflow, 
and several cables for all its connections. All these parameters ultimately raise the cost of integration 
and negatively impact system reliability. 
 
 

A Cost-Effective  Way to Solve Interworking   

When the primary objective of the gateway or switch is to provide an IP-based system with ATM 
connectivity, the value and capabilities of an external multi-service switch are not fully realized. An 
alternative which delivers much higher price-performance is the gateway-on-a-card. A gateway-on-a-
card can deliver the same IP-ATM interworking functionality, with a higher level of ease of use to 
integrate, and far more flexibility to adapt to application and protocol specifics. 

This also enables equipment manufacturers to eliminate an expensive gateway/switch from their system 
solution. For the network operators, the elimination of the gateway delivers cost savings in capital 
expense, real estate and power.  
 
How does that work for the RNC use case? As shown on Figure 9 below, the gateway-on-a-card is also 
ƭƻƎƛŎŀƭƭȅ άƛƴ ŦǊƻƴǘέ ƻŦ ǘƘŜ Lt-based RNC, but it is physically inside of the RNC chassis. As for the external 
gateway, the interface between the gateway card and the rest of the RNC is IP (over Ethernet), and the 
gateway card performs the IP - ATM conversion for all messages between the RNC and the other 
wireless network elements. 
 

 
 

Figure 9 ς ATM connectivity of an IP-based RNC via internal gateway card(s) 
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Today, Interphase offers several gateway-on-a-card solutions which are shown below. These gateways 
are implemented on the AdvancedMC (AMC) industry-standard form factor, which is the module 
defined for MicroTCA and ATCA architectures. These products enable equipment providers to replace 
entire gateway boxes with a set of modules in an ATCA platform.  

 
Figure 10 ς Interphase gateway-on-a-card solutions 
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Not only does such simplified protocol architecture reduce the 
effort of software integration and time to market, but it also 
raises the reliability and the cost-effectiveness of the overall 
solution.  
 
Easier integration, higher reliability 
From the physical integration standpoint, AMC modules are 
plugged directly into the RNC. So, ǘƘŜȅ ŘƻƴΩǘ ǊŜǉǳƛǊŜ ŀƴȅ 
additional space in the cabinet, any cable to connect to the RNC or 
any power supply, as this is all available in the AMC slot. Inherent 
to the standard AMC/ATCA specifications, the modules are cooled 
by the chassis, their hardware management is seamlessly 
integrated into the chassis management (via IPMI), and they can 
be replaced and hot-plugged during maintenance operations. 
Again, reliability and simplicity are maximized. 
 
Cost Savings 
Using gateway modules instead of external gateway boxes significantly reduces the cost involved in 
merging TDM/ATM and IP networks. Of course, the actual cost of the overall gateway solution will 
depend on multiple factors (capacity, reliability, volumes, etc.), but while conventional gateway and 
switch/router boxes will typically be in the $50,000 to $80,000 range, a couple of AMCs will barely reach 
the $10,000 mark. 
 
Over time, the growing adoption of this new type of gateway solution will even increase this cost 
savings, as it becomes more widely available and the popular choice for network architects. 
 
Options 
To accommodate the differences of the 3GPP Iub and IuCS/IuPS interfaces, Interphase supplies two 
STM-1/OC-3 gateway AMCs:  

 The iSPAN 3650, which meets with the ATM transport option of the IuCS and the IuPS interfaces 
with 4 un-channelized OC-3/ STM-1 interfaces,  

 The iSPAN 3651, which meets with the IuB interface specifications with 2 channelized OC-3/ 
STM-1 interfaces. 

 
With these two AMCs, the RNC manufacturer will realize the same interworking functionality as with 
external gateway(s). 

 To achieve high availability, each AMC will be duplicated. 

 The presence of Update Channels in the ATCA backplane will enable an APS link between two 
mated cards. 

 Telco NEBS-3 compliance of the overall system is guaranteed by the ATCA specifications. 
 

  

Conventional Costs 
Capital Expenses:  
Modules   <$10,000 
 
Operating Expenses:  
Low additional power 
Low additional cooling 
Integration & 
   Maintenance 
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About Interphase Corporation 

Interphase Corporation (NASDAQ: INPH) delivers 

solutions for LTE and WiMAX, interworking gateways, 

packet processing, network connectivity, and security for 

key applications for the Communications, Aerospace-

Defense, and Enterprise markets. Founded in 1974, 

Interphase provides expert Engineering Design and 

Contract Manufacturing Services, in addition to its COTS 

portfolio.  

Conclusion   

As networks evolve and continuously implement all-IP network nodes, there is a compelling need to 
interwork different networks cost effectively, while preserving the significant investments already made 
for TDM and ATM equipment currently in use. There are two elements to the cost saving opportunity in 
this use case. 

Actual Cost Savings 
The most obvious cost savings is using modular solutions to solve the issue of an increasing number of 
network nodes becoming decentralized, yet needing to support the needs of different types of 
customers. Lǘ ǿƻǳƭŘ ƘƛƴŘŜǊ ǘƘŜ ƎǊƻǿǘƘ ƻŦ ǘƘŜǎŜ ƴŜǿ ƴŜǘǿƻǊƪǎ ǘƻ ƛƳǇƭŜƳŜƴǘ ƛƴǘŜǊǿƻǊƪƛƴƎ ǘƘŜ άƻƭŘ ǿŀȅΣέ 
using external gateways that are costly (especially when configured for the protocol and I/O support 
required), consume precious real estate and power, and do not deliver the most efficient solution from 
a hardware or software integration perspective. Purpose-built modular solutions that can be embedded 
ƛƴ ǘƘŜ ǊŜǎǘ ƻŦ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴΩǎ ŀǊŎƘƛǘŜŎǘǳǊŜ ŀre available now, are much less expensive, and provide a 
more elegant fit for the applications they serve.  
 
Opportunity Cost Savings 
The second aspect to the cost saving potential of the modular approach is the opportunity cost of not 
using off the shelf, modular, and less expensive ways to solve the interworking requirement. Without 
encompassing the interworking features needed within the RNC in this case, the equipment provider is 
delivering a less innovative product which has the liability of needing a 3rd party gateway which makes 
deployment of the solution more expensive, and hence less competitive in the market. The use of the 
modular approach still allows the equipment provider to invest its most essential R&D resources on the 
application it serves with its own unique content, and also enhances the features its product can 
support.  
 
 
Note:  This use case is based on a 3GPP RNC application, but it also applies to the case of a Femtocell 
Gateway application, an SGSN, a network Media Gateway or a RAN backhaul solution. The conclusions 
for these applications would have been the same. 
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