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Abstract  Non-guaranteed QoS and low benefit are essential problems when VoD runs in IP net-
work. Based on network priority, mass SLA priority, as well as economic priority of multicast
service of VoD in EPON, a QoS priority utility algorithm (utility priority) is introduced for mul-
ticast. When congestion is occurring, the network resources are re-allocated among multicast
group according to their utility priority. This measure can not only reduce bandwidth requirement
and packet loss, but also can increase bandwidths benefit by converging them on the higher value
services. By turning disorderly and variable-length Ethernet frame into orderly and constant-
length one, the delay jitter of VoD packet is reduced. The result of simulation well verifies its

merits.
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Background

Although EPON can provide many bandwidths, it is
pre-requisite to VoD service, but it is not enough to meet
with the requirement of the market scale development. Its
scheduler mechanism can not provide delay and delay jitter
assurance, and can not resolve the low benefit during conges-
tion. Now, they have become hotspot in academic and indus-
trial areas all over the world, many mechanism, such as
IPACT (interleaved polling with adaptive cycle time), M-
SFQ ( Modified start-time fair queuing), D-CRED (dynamic
credit distribution), etc. is proposed, but because they are
not involved into MAC and protocol, the question still exist.

Multicast is desirable technology to delivery the VoD
service, it can save bandwidth requirement through transport
convergence, especially, the mechanism of EPON downward
broadcast MAC provides convenience for multicast imple-
ment.

Fine scheduler mechanism is recognized as the primary
technology for resolving the QoS non-guarantee problem and
low benefit problem, but it need to build a buffer for each
SLA class in each forward buffer. Along with the SLA class
number and service application size increasing, the mecha-
nism become too complex and computing burden become too
heavy. So it can not support the large users scale and the
large service size, the scalability is low.

This paper presents a QoS-aware multicast mechanism
on EPON, it allocates bandwidth for a multicast group to
meet the VoD requirement when network is not busy, it re-
allocates bandwidth, forward time and re-configures the
compression ratio of media coder among the exiting multicast

group according their utility priority during congestion, be-

cause utility priority is function of VoD forward priority, to-
tal economy priority and statistical SLA priority of multicast
group, it can not only provide bandwidth and forward time to
meet the VoD service requirement which is equivalent to their
utility priority, but also can induces network resource (band-
width and forward time) and user to the higher value service,
the low benefit problem is avoided. This paper proposes an
orderly and constant-length Ethernet frame, it can reduce the
delay jitter of the multicast packet.
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Supported by 863 Program and based on researches on
key technologies in EPON, the EPON devices, network,
EMS(Element Management System), as well as services are
developed. It is also needed to propose the national standard
suggestion of China for EPON technology and EPON net-
work management.

Now, the authors have stipulate the technology standard
of EPON for Ministry of Industry and Information Technolo-
gy of People’s Republic of China (YD/T 1745), and EMS of
EPON for ITU-T(ITU-T Recommendation Q. 838.1).

EPON VoD QoS Multicast based on Utility is aimed to
the key technology of EPON, it is regarded as a basic net-
work protocol and basic network infrastructure in 863 pro-

ject.



