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Abstract 

IEEE802.17 Resilient Packet Ring (RPR) is a promising new technology that was standardized         to meet the needs of 
telecommunication network providers and enterprise data network. RPR        allows substantial re-use of the valuable 
existing telecommunications infrastructure, while also  allowing a greatly simplified means of aggregation packetized data 
from many customers into the provider’s access and metro networks. The RPR fairness protocol and algorithm insures fair 
medium access among an RPR‘s users. RPR also provides the high reliability that has become increasingly important for 
enterprise network us ers. This paper reviews the key aspects of RPR, including medium access control and its fairness 
mechanism, physical layer options, protection restoration options, and bridging and routing within and across an RPR. 
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  Introduction 
An important trend in networking is the migration of 
packet-based technologies from local area network 
to Metropolitan Area Networks. The rapidly 
increasing volume of data traffic in metro networks 
is challenging the capacity limits of existing 
transport infrastructure based on circuit-oriented 
technologies like SONET and ATM. inefficiencies 
associated with carrying increasing quantities of 
data traffic over voice- optimized ciruit-switched 
network makes it difficult to provision new service , 
and increasing the cost of building additional 
capacity beyond the  limits  of most  carriers’  capital 
expense budgets. Packet-based transport 
technology, a natural fit with the now ubiquitous IP 
protocol , is considered by many to be the only 
alternative for scaling metro networks to meets the 
demand. 

The emerging solution for metro data transport 
application is packet ring technology. If offers two 
key features that have here to fore been exclusive 
to SONET : efficient support for ring technology 
and fast recovery from fiber cuts and link failure .at 
a time , packet ring technology can provide data 
efficiency, simplicity , and cost 

 
advantages that are typical to Ethernet . even 
though there is currently no standard for packet 
ring operating at Gigabit speed and higher, many 
vendors are developing and introducing packet ring 
technologies to address this emerging market. 

To be a viable contender for data transport in 
the MAN, packet ring technology should provide 
support for multi-Gigabit data speed and integrate 
seamlessly with existing Ethernet and SONET 
networks. Packet ring solution should be available 
in various from factors and link speeds, and at 
prices that are competitive with Ethernet. finally, an 
industry standards that defines the link layer for 
packet ring needs to be developed to achieve 
vendor interoperability and customer acceptance. 
 
  SONET 
Most metro area fiber ring from ring topology is a 
natural  match  for  SONET-based TDM  networks 
that constitute the bulk of existing metro network 
infrastructure. However there are as well-known 
disadvantage to using SONET for transporting data 
traffic            (or            point            to            point 

 
SONET data solution, like packet or SONET 
[POS]).SONET was designed for point to point, 
circuit-switched applications, and most limitations 
stem from these origins. Here are some of the 
disadvantages of using SONET ring for data 
transport. 
•     Fixed circuits. 

SONET provision point-to-point circuits between 
ring nodes. Each circuit is allocated a fixed amount 
of bandwidth that is wasted when not used. For the 
SONET network that is used for access in figure2 
left, each node on the ring is allocated only one 
quarter  of  the   ring’s   total   bandwidth(say,  OC-3 
each on an OC-12 ring). The fixed allocation puts a 
limit on the maximum burst traffic data transfer rate 
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between endpoints. This is a advantage for data 
traffic, which is inherently bursty. 
•     Wasted bandwidth for meshing 
If  the  network  design  calls  for  a  logical  mesh 
(right), the network designer must divide the OC-12 
of ring bandwidth into 10 provisioned circuit. 
Provisioning  the  circuit  necessary  to  create  a 
logical mesh over a SONET ring is not only difficult 
but also result in extremely inefficient use of ring 
bandwidth, as the amount of data traffic that says 
within metro networks is increasing a fully meshed 
network that is easy to deploy, maintain and 
upgrade is becoming an important requirement. 

 
•     Multicast traffic. 
On a SONET ring, multicast traffic requires each 
source to allocate a separate circuit for each 
destination. A separate copy of the packet is sent o 
each destination. The result is multiple copies of 
multicast packets traveling around the ring wasting 
bandwidth. 
• 
Typically, 50 percent of ring bandwidth is reserved 

for protection. While protection is obviously 
important, SONET does not achieve this goal in an 
efficient manner that gives the provider the choice 
of how much bandwidth to reserve for protection. 

 
 
   Ethernet 

Ethernet does make efficient use of available 
bandwidth for data traffic, and does offer a far 
simpler and inexpensive solution for data traffic. 
However, because Ethernet is optimized for point 
to point or meshed topologies, it does not make the 
most of the ring topology. Ethernet does not take 
advantage of a ring topology to implement a fast 
protection mechanism. Ethernet generally relies on 
the spanning tree protocol to eliminate all loops 
from a switched network. Even though spanning 
tree protocol can be utilized to achieve path 
redundancy. 
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Ethernet over Ring Technology, Logical Diagram 
 
 
 
 
 
 
It recovered comparatively slowly from a fiber cut 
since the recovery mechanism requires the failure 
condition to be propagated serially to each 

upstream  node.  Link  aggregation  (802.lad)  can 
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provide a link level resiliency solution, but it is 
comparatively slow (~500ms vs~50ms) and not 
appropriate for providing path level 
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•!•   RPR Operation 
RPR technology  uses a dual counter  rotating fiber 
topology. Both rings (inner and outer) are used to 
transport    working    traffic    between    nodes.    By 
utilizing both iber, instead of keeping  a spare fiber 
for protection, RPR utilizes the total available ring 
bandwidth. These fibers or ringlets are also used to 
carry   control   (topology   updates,   protection   and 

bandwidth  control)    massges.  Control  massages 
flow in the opposite direction  of the traffic that they 
represent.   RPR   has  the   ability   to   differentiate 
between  low and high  priority  packets  in addition, 
RPR nodes also have a transit path, through which 
packets destined to downstream  nodes on the ring 
flow. 
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With   a   transit   buffer   capable   of   holding 
multiple packets, RPR nodes have the ability to 
transmit   high   priority   packet   while   temporarily 

 
•!•   RPR MAC 
As  a  layer-2   network   protocol,  the   MAC   layer 
contain   much  of  the  functionality   for  the   RPR 

holding   other   low  priority   packet   in  the  transit 
buffer. 
 
 
network.  The  RPR  MAC  is  responsible  for 
providing  access to the fiber media .the RPR MAC 
can receive, transit, and transmit packet. 
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MAC Block Diagram 
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•     Receive Decision: 
Every station has a 48-bit MAC address. The MAC 
will  receive  any  packets  with  a  matching 
destination address. The MAC can receive both 
unicast and multicast packets. Multicast packets 
are copied to the host and allowed to continue 
through the transit path. Matching unicast packets 
are stripped from the ring and do not consume 
bandwidth on downstream spans. There are also 
control packets that are meant for the neighboring 
node; these packet do not need a destination or 
source address. 

 
•     Transit path: 
Nodes with a non matching address are allowed to 
continue circulating around the ring. Unlike point-to 
point protocol such as Ethernet, RPR packets 
undergo minimal processing per  hop  on  a  ring. 
RPR packets are only inspected for a matching 
address and header error. 

 
•     Transmit and Bandwidth control: 
The RPR MAC can transmit both high and low 
priority packets. The bandwidth algorithm controls 
whether a node is within its negotiated bandwidth 
allotment for low priority packets. High priority 
packets are not subjected to the bandwidth control 
algorithm. 
•     Topology Discovery: 
RPR has a topology discovery mechanism that 
allows nodes on the ring to be inserted/remove 
without manual management intervention. After a 
node joins a ring, it will circulate a topology 
discovery massage to learn the MAC address of 
the other station. Nodes also send these massages 
periodically (1to10 second). Each node that receive 
a topology massage appends its MAC address and 
passes it to its neighbor. Eventually, the packet 
return to its source with a topology map(list of 
address) 
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  RPR Layer Model 
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  Features 
Resilient packet ring is one of the few technologies 
clearly and aptly named. The IEEE802.17 standard 
defines a protocol designed to carry packet traffic 
efficiency over rings, which provides for resiliency. 
The goal of RPR solve the principal problem and 
drawbacks associated with voice and data 
networks, attempting to fill the bill as the single 
common network to efficiency handle legacy voice, 
legacy data, Ethernet and IP, video, and voice over 
IP. The key technical features of RPR are. 
•     Resiliency: 
Automatic protection mechanism to recover full 
operation within 50 milliseconds of a span failure, 
matching the world standard SONET/SDH feature. 

 
•     Services: 
Supports committed information to recover full 
operation sensitive, jitter-sensitive traffic including, 
voice and video, as well as high and low priority 
traffic flows. 

 
•     Efficiency: 
Employing spatial reuse, bandwidth is used only 
between source and destination nodes, unlike with 
SONET  and   SDH,  which   reserves  bandwidth 

around the entire ring (backup ring).packet traverse 
the ring to their destination, then exit the ring, 
leaving the “space” open  for reuse. 
 
  The  principal  of  RPR  operation  include  a 

number of features giving it superior ability to 
handle voice, data, and video traffic: 

 
  RPR uses a dual, counter-rotating, fiber ring 

topology (similar to SONET/SDH and FDDI), 
with an outer ring and inner ring, some time 
called ringlets; this is the principal mechanism 
to effect resiliency; ring share also the most 
efficient topology to connect any number of 
nodes in terms of ports required; RPR can 
support simple rings, collapsed rings, or star 
topologies 

 
  RPR uses both fiber rings to traverse traffic, 

making use  of  100%  of  the  capacity rather 
than reserving 50% for protection of failures as 
with SONET/SDH. 

 
  RPR has priority mechanisms and uses control 

messages to dynamically negotiate for 
bandwidth between/among nodes, allowing 
high priority traffic to  be  sent ahead of  low 



 

 

 
priority traffic; high priority packets are 
delivered with minimal latency and jitter. 

  RPR supports multicast packets that can be 
transmitted to any number of nodes during a 
single trip around the ring. providing efficient 
delivery of bandwidth hungry broadcast video 
traffic. 

 
  Future of RPR 

 
•     Access Rings: 
Today access networks have historically been built 
on SONET/SDH. Carriers in some parts of their 
networks are already using Ethernet as the basic 
technology for access rings, whether cobbling 
together Ethernet switches in a ring or moving to 
the much more substantial, reliable, and flexible 
RPR. With the option of RPR , carriers can choose 
to  interoperate  with  exiting  SONET/SDH  or 
Ethernet . 

 
•     WDM Integration: 
In the access network, CWDM is quickly becoming 
the workhorse of wavelength technologies, and it 
can add another dimension of versatility to an RPR 
access network. 

 
  RPR Applications 

 
•     Converged voice: 
Voice traffic has its own QOS requirements, 
including strict low delay tolerances for end-to end 
delivery  of  conversation  in  near  real-time.  This 
structure is easily supported in TDM SONET/SDH 
networks, which were designed for this purpose. 
Data networks do not have such server QOS 
requirement, but the converged packet based 
network  must  accommodate  them.  RPR  is 
designed to support these requirements. 

 
•     Converged video: 
Video application such as broadcast video, video 
on demand, and videoconferencing have real-time, 
low delay, low jitter, high availability QOS 
characteristics similar to voice, however, the 
bandwidth required is order of magnitude greater- 
typically from 2-4M per standard and definition TV 
stream (and -8M for HD TV) as opposed to 56-64k 
RPR  is  designed  to  scale  up  to  several 
Gigabits/sec capacity, runs over cost effective GF, 
and   supports  multicast  packets  for   broadcast 
video. 

 
•     Converged Data: 
Converging data  traffic on  the  network provides 
little or no challenge for the RPR technology. The 
most server restraint for data traffic is congestion, 

and not timeless or high availability. RPR is 
designed to handle data requirements, including, 
the QOS required for service such as ATM and 
frame relay. 
 
  Standardization 
Efforts are underway to create a Resilient Packet 

Ring (RPR) standard. The IEEE802.17 RPR 
working group is developing a standard that will 
define a Resilient Packet Ring access protocol for 
use in local, metropolitan, and wide area networks. 
The 802.17 working group has been approved and 
had  its  first  meeting  in  January 16-17,2001, an 
802.17 meeting was held march 12-16,2001 with 
166 attendees from 89 organizations. At the end of 
this meeting 21 objectives and requirement for the 
802.17 RPR standard was accepted, acceptance 
of technical issues requires a 75 percent vote in 
IEEE standard groups. 
 
  Some of the goals of the 802.17 working group 

are: 
    Support for dual counter rotating ring topology. 
    Full  compatibility  with IEEE’s  802  architecture 

as well as 802.ID, 02.IQ and 802.IF. 
    Protection mechanism with sub 50ms fail-over. 
    Destination stripping of packets. 
  Adoption of existing physical layer medium to 

avoid technical risk. 
The 802.17 working group plans to achieve a 

standard  by  March  2003.  This  preliminary 
schedule, and the clear benefits of RPR 
technologies, suggests that pre-standard products 
will be in widespread use before the standard is 
finished. 
 
  Conclusion 
Fiber ring are extremely common in the metro and 
other networking environment. Time is ripe for a 
transport technology that both fully exploit the 
potential of ring networking, and also easy to 
integrate with existing Ethernet and SONET 
technology. RPR provide a reliable, efficient, and 
service-provider network. Combining the best 
feature of legacy SONET/SDH and Ethernet into 
one layer, RPR maximizes profitability while 
delivering carrier-class service. RPR will enable the 
convergence of voice, video and data service 
transport. 



 

 

 


