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1 Reason for Contribution

The OMA BCAST file distribution protocol should be designed to support optimal user experience and efficient utilization of broadcast network resources.
2 Summary of Contribution

This IC proposes a lightweight file distribution protocol for OMA BCAST, named Multicast File Distribution Protocol (MFDP). 
3 Detailed Proposal

3.1 Introduction

As motivated by OMA-BCAST-2005-0155, and introduced in OMA-BCAST-2005-0156, this IC proposes MFDP, a lightweight file distribution protocol for mobile broadcast applications.  This protocol should embody the following design principles:

1. Leveraging Service Guide (SG) enhancements, as proposed in OMA-BCAST-2005-0157.  In that document, for maximal device battery power conservation and minimal file acquisition delay, it is proposed that the SG should contain file description data and a Distribution Window.  In doing so, the file distribution protocol can be simplified, since there is no need to carry file description data in-band during the file distribution session.  An example of in-band file description information is the FDT (File Description Table) carried in FLUTE (RFC 3926), as well as the 3GPP MBMS profile of FLUTE (3GPP TS 26.346).  The in-band transmission of FDT introduces delays in the content file reception by the subscriber, in two ways:
· The FDT/FDT instance has to be processed before the file can be processed, and

· Erroneous reception of the FDT/FDT instance (possible even with FEC protection), may introduce significant delay in file acquisition, since the receiver has to acquire the next (repeated) FDT/FDT instance.  As an example, assume airlink transmission rate of 128 kbps, and 512-kbyte ALC packets containing either file or FDT instance payload.  For errored reception of a given FDT instance, and assuming the same FDT instance is repeated 100 packets later, the corresponding delay for the file acquisition is at least 3.2 seconds.

2. Minimization of protocol complexity and overhead.  As specified in HLFR-05 in the BCAST RD, the file distribution protocol must be designed for efficient utilization of broadcast network bandwidth.

· MFDP should minimize or eliminate congestion control overhead, since congestion control is not applicable to mobile broadcast networks.

· MFDP should avoid or minimize the use of layered coding.  Layered coding for use in congestion control, or in providing separate channels of monochrome, color and high-definition video information is generally not applicable in the homogeneous mobile broadcast environment.
3. Leverage/Reuse existing protocols.  As specified in OSR-01 in the BCAST RD, the file distribution protocol must leverage existing technologies and specifications as much as possible.
3.2 Network Reference Model and Protocol Model for BCAST File Distribution
The following network reference model for BCAST file distribution is shown in the BCAST AD baseline:
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Corresponding to the architecture model above, a representative protocol stack model for end-to-end multicast file distribution and depicting the role of MFDP, is shown below:
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3.3 MFDP Protocol Sequence

A general sequence diagram for the MFDP protocol is shown below:

[image: image5.emf]Content

Creation

Distribution

System

Broadcast

Distribution

System

Interaction

Network

Terminal

FD-B1

Legend

BCAST Functional Entities

BCAST Reference Points

Other Reference Points

Legend

BCAST FD Functional Entities

BCAST FD interface

Other Reference Points

Note : Interface FD-B1  to be defined 

in Adaptation Specification

BCAST Service 

Distribution/ Adaptation

BCAST

Subscription

Management

FD - 1

X-3

X-5

FD - 2

FD-6

FD - 5

FD- 4

BDS

Service Distribution

X-1

X-2

X-4

Non BCAST Entities

X-6

BCAST-BDS FD interface

Air Interface

BCAST

Service 

Application File Application Function ( FA )

File Delivery

Function ( FD )

File Delivery Client Function (FD-C )


3.4 MFDP Option 1: IETF ALC-Compliant
3.5 The driving design decision for this option is to leverage existing protocols.  The packet format of MFDP Option 1 is shown below:
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MFDP Option 1 Packet Format
The per-packet overhead for MFDP Option 1 is 128 bits, comprising of:

· TSI:



16 bits,

· TOI:



16 bits,

· Congestion Control Information: 32 bits,
· Compact FEC Payload ID: 
32 bits,
· 
· other ALC overhead: 

32 bits:
· V, r, C, r, S, O, H, T, R, A and B fields comprising first two octets of the LCT header,
· HDR_LEN – 8 bits of the LCT header indicating header length in octets,
· CP – 8-bit Codepoint field of the LCT header.
MFDP Option 1 is fully ALC-compliant, and is identical to the packet format of the download delivery protocol for MBMS as specified by 3GPP TS 23.346.  The only difference in MFDP Option 1 from the MBMS download delivery protocol is the removal of the FLUTE layer above ALC in MFDP.  Therefore, it can be seen that whereas FLUTE or the MBMS profile of FLUTE uses ALC for file delivery and in-band file description information, MFDP Option 1 uses ALC for file delivery only.
MFDP Option 2: Wireless-Optimized

The driving design decision for this option is to minimize protocol complexity and overhead.  The packet format of MFDP Option 2 is shown below:
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MFDP Option 2 Packet Format
The per-packet overhead for MFDP Option 2 is 64 bits, comprising of:

· TOI: 



  8 bits,

· Parameter Number: 

  8 bits,
· Parameter Type:

  8 bits,

· Parameter Length:

  8 bits, and

· Compact FEC Payload ID:
32 bits
Note that the protocol overhead reduction of Option 2 over Option 1 is 8 bytes.  Such protocol overhead reduction is significant considering a typical ALC packet payload size of 512 bytes.  The ratio of packet overhead to total packet size for MFDP Options 1 and 2 are shown below:
MFDP Option 1:
· per ALC packet overhead = 16 bytes

· total ALC packet size = 16 + 512 = 528 bytes

· protocol overhead as fraction of total packet size = 3%
MFDP Option 2:

· per ALC packet overhead = 8 bytes
· total ALC packet size = 8 + 512 = 520 bytes
· protocol overhead as fraction of total packet size = 1.5%

BCAST File Distribution Protocol Recommendation
Given the 50% protocol overhead reduction of MFDP Option 2 relative to Option 1, mainly for bandwidth efficiency and protocol simplicity, this is the proposed BCAST file distribution protocol.  For future IETF-compliance, MFDP Option 2 could be submitted to the IETF RMT group for standardization as “Wireless-Optimized ALC”.
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· 
· 
· 
· 
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4 Intellectual Property Rights

Members and their Affiliates (collectively, "Members") agree to use their reasonable endeavours to inform timely the Open Mobile Alliance of Essential IPR as they become aware that the Essential IPR is related to the prepared or published Specification.  This obligation does not imply an obligation on Members to conduct IPR searches.  This duty is contained in the Open Mobile Alliance application form to which each Member's attention is drawn.  Members shall submit to the General Manager of Operations of OMA the IPR Statement and the IPR Licensing Declaration.  These forms are available from OMA or online at the OMA website at www.openmobilealliance.org.

5 Recommendation

In conjunction with the problem statements and solution proposals described in OMA-BCAST-2005-0155R03, OMA-BCAST-2005-0156R01, and OMA-BCAST-2005-0157R01, it is urged that the BCAST group consider the proposed lightweight Multicast File Distribution Protocol options for adoption as the BCAST file distribution protocol.  MFDP Option 2 is recommended for its overhead efficiency and simplicity.
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