Technical Specification Group Services and System Aspects
Tdoc S4 (03)0630
SA4#28, 1-5 September, 2003


Source:
NTT DoCoMo
Title:
Carousel Protocol and Format for MBMS
Document for:
Discussion and proposal
Agenda Item:
6.6.4
1. Introduction
In the draft of “MBMS user services” [1], there are several types of service that require “carousel” or “download” distribution method.  These distribution methods are required for static media objects (still image, text, etc.) and for binary data (e.g. 3GPP file format).  Since these are not supported in PSS, S4 has to define new protocols for the purpose.
Based on the background, this document discusses and proposes the carousel protocol to deliver static media objects and binary data on an MBMS channel.  The protocol is mainly designed for carousel service, but it is also used for download service.
2. Requirements
As discussed in the last S4 meeting [2], the following requirements should be considered for the carousel protocol.
· The protocol must be as simple as possible, for efficient implementation in the terminal.

· The protocol must provide framing functionality, i.e., dividing one object into plural segments and reassembling the segments to the object, for efficient transportation.

· The protocol must provide functionality for synchronization with audio/video and other static media objects.

· The protocol must be able to notify expiration time or effective duration for each media object.

· The protocol must be capable of reliable delivery.  Reliability depends on the importance of each media object.

· In order to reduce protocol overhead, it is preferable to be able to apply the existing header compression mechanisms to the protocol.

Note that the third requirement comes from the reason that this carousel protocol is also used for static media object delivery in streaming service.

3. Proposal on Carousel Protocol
Based on the above requirements, we propose to apply RTP to the carousel protocol.  The reasons for applying RTP to the carousel protocol are as follows.
· RTP is already implemented for audio/video transport.  Hence, the impact on UE implementation is small.

· The RTP sequence number can be used as packet ID so that an MBMS client can understand which packets has already been received.  The RTP timestamp can be used to indicate the presentation time for an object.  The RTP marker bit can be used for indicating the last packet of an object.
· Audio and video media can be synchronized by RTCP sender reports that are associated with each RTP stream and periodically transmitted by MBMS servers.  The same synchronization framework can be easily applied to the carousel protocol.
· The RTP-related tools already defined can be applied to the RTP-carousel packets.  For example, ROHC [3] enables efficient packet delivery by compressing large IP/UDP/RTP header overheads.  Secure RTP [4] provides secure RTP connections, which may be an important requirement from a service point of view in the future.
4. Reliability
Reliability is one requirement to the carousel protocol.  Since reliability required by each media object may be different depending on the type of service and/or its importance, flexible configuration of reliability is required.  There are several solutions to provide reliability.

· Retransmission with feedback packets
Based on the feedback packets (ACK or NACK) from MBMS clients, an MBMS server decides which packets to be retransmitted.  In this case, an uplink channel for the feedback packets is necessary.  This is achieved by the multi-call function, but this capability is terminal-dependent, i.e., not all UEs support this function.  Scalability is also another concern.
· Provision of reliable MBMS channel
An MBMS server asks the network to provide a reliable MBMS channel with low bit error rate for the carousel protocol.  If there are several flows (or types of service) requiring different reliability, the MBMS channel must satisfy the strictest requirement among the flows, or multiple MBMS channels with different QoS must be provided.  The former solution leads to unnecessary resource utilization, and sometimes the reliability required by a flow or service cannot be met.  The latter solution, on the other hand, requires UEs to be capable of setting up multiple MBMS channels simultaneously, and this capability is also terminal-dependent.
· Application-level repetition
An MBMS server transmits RTP packets repeatedly on a single MBMS channel.  Although this also leads to redundant packet delivery, reliability can easily be controlled by the repetition frequency.  Another advantage of this is that even a client joining an MBMS session while an object is in the middle of transmission can have a chance to receive the object later.
From the above observation, we propose the third solution, application-level repetition, in order to provide reliability because its simplicity and applicability.

5. Payload Format
To realize the RTP-based carousel protocol, its payload format has to be defined.  In order to support any data types, including still image, text, and 3GPP file format, that are delivered over an MBMS channel, a general RTP payload format is preferable.  The document [5] may be a good reference for this purpose.
6. Conclusion
This document discusses and proposes application of RTP to the carousel protocol for MBMS.  This document also proposes application-level repetition in order to provide reliability.  The protocol is also applied to download service.  If it is agreed, the next step is to define the payload format.
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