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1. Introduction

Today, there are two main solutions specified for distributing multimedia content to a number of mobile receivers. This is the Multimedia Messaging Service (MMS) and Packet-switched Streaming Service (PSS). Both of the services can be adapted to be distributed over an MBMS transmission bearer. The basic difference between streaming and messaging services is the handling of the data at reception time and the user interactions.

Streaming receivers buffer the received data for a couple of seconds and forward then a constant bit stream to the decoding process in the terminal. The content is displayed on the screen while the bit-stream is being received from the server. The quality of the content is adapted to the available network resources to continuously deliver the necessary amount of data for the decoding process.

Multimedia Messaging receivers first store the content in local storage of the mobile phone. After full reception of the message the actual decoding and rendering process start and for example the video clip is shown on the screen. The quality of the received content does not depend on the used network and radio resources. It only depends on terminal capabilities like display size or colour depth.

This difference the principles lead also to the different user interactions. In case of messaging services, since the content is first fully downloaded before played-out, the interactions between the UE and the servers can be handled independently from the user actions on his terminal. In case of streaming services, the user requests the stream from the server and stays in front of the terminal for the time of the transmission.

This contribution presents possible extensions to and compares these two different types of services: Messaging and Streaming.

2. Discussion

2.1 MBMS Messaging

The current multimedia messaging service is built by combining an SMS-based notification with a WAP-based message retrieval scheme. The SMS carries an identifier to the actual message on the message server, which is used in the WSP object request. The actual message is stored in the local storage of the UE until it is requested and play-out by the user. In case the user had configured the phone for automatic retrieval of the message, the message is downloaded and stored in the phone independently from the user e.g. while the user is driving a car. In case automatic retrieval is configured in the UE, no further user interaction is required for retrieving the message from the server. User interaction is only required for the play-out.

Today, the Multimedia messaging service uses only point-to-point protocols like SMS and WAP. To use MMS on top of an MBMS bearer, a number of architectural and procedural modifications are necessary namely:

· Modifications of the message notification procedure (MM1_notification)

· Modification of the message retrieval procedure (MM1_retrival)

The MMS message notification would naturally map to the MBMS notification procedure, however the purpose is slightly different. In MMS, the notification message mainly carries the URL to the message on the server. In MBMS, the purpose of the notification is to allocate transmission resources. However, although the MMS notification message is not necessarily needed in MBMS, it may be useful in some scenarios. Possible approaches to modify the MMS message notification scheme are either to send the notification on-top-of an MBMS bearer (as content for MBMS) or to couple the MMS notification with the MBMS notification procedures (interaction between MMSC and BM-SC).

A possible approach to modify the actual message retrieval scheme is to segment the message into smaller chunks and to transmit the chunks using MBMS point-to-multipoint bearers. Only UDP or other un-acknowledged transmission scheme should be possible. To increase reliability, the actual message object can be repeated several times (cyclic retransmissions) or additional redundancy can be added to the message object (FEC).

The rate-adaptation and congestion control features of WAP must be realized on a different level. The radio and core network is in charge of shaping the traffic flow to the available transmission resources. A number of small buffers are necessary in core- and radio- network nodes. The traffic conditioner in the mobile network is configured depending on the traffic-class field specified with each traffic flow. In case of an MBMS bearer with traffic class field set to “background”, dropping of packets should be avoided as much as possible in the network by relying on buffering, even if it increases the transmission time.

2.2 MBMS Streaming

The packet-switched streaming service is a multimedia retrieval scheme, which allows the immediate play-out of the received content. The users actively request PSS streaming service from the server using RTSP protocol. Therefore, it is assumed that the users are actively interacting with the mobile terminal while retrieving the actual content.

Currently, no explicit notification scheme is specified, but the use of WAP-Push or SMS is possible. A notification scheme is mandatory to realize push-services.

Streaming services are based on the usage of RTP. RTP was developed in the early days of IP Multicast to transmit real-time data like video or audio via multicast trees. Also the RTSP protocol is capable to handle play-out to an IP Multicast group. All related streaming protocols are designed with also IP Multicast in the background, but unfortunately the handling of quality of service and the rate-adaptation schemes are still not fully solved.

The rate-adaptation and congestion control scheme of existing streaming services cannot be used for MBMS streaming. In existing solutions and as specified with 3GPP PSS, the receiver directly interacts with the server and sends rate-adaptation commands or indications to the server. In case of MBMS streaming, multiple UEs are receiving the same stream. Therefore, the UEs are not allowed to change the transmission rates of the stream, the UEs can only select the stream(s) out of a set of streams provided by the network. New schemes like optional or alternative media streams are possible, but are still for further study.

To use streaming services on-top-of MBMS bearers, the used codecs and the traffic handling in the radio and core network must be standardized.

3. Comparison and Conclusion

So far, the main focus in SA2 has been on streaming services, but messaging services are also possible and probably the most common service in practice used by mobile users. Mobile users are not all the time waiting for an incoming message to see the content on arrival. To fully use the efficiency of Multicast or Broadcast transmissions for all users, a background reception or download scheme should also be supported. Therefore, messaging services shall also be considered in the MBMS specifications.

The table below summarizes the main characteristics of these two types of services:

	
	MBMS Messaging
	MBMS Streaming

	Content Quality
	Constant image and video quality
	Adapted to available transmission resource

	Transmission duration 
	Constant message size, the transmission duration depends on available resource
	Constant delay, the service bandwidth is changed

	Traffic conditioning scheme 
	Shaping/buffering, no packet loss
	Dropping, no shaping

	MBMS Bearer Traffic Classes
	Background
	Streaming

	
	
	


4. Proposal

The characteristics of the previously described services shall be reflected in the TS 23.246 by defining two different types of MBMS bearer services. The MBMS background bearer service shall meet the requirements of an MBMS messaging service and the MBMS streaming bearer service shall meet the requirements of an MBMS streaming service. It is proposed to introduce the following text in section 4.1 of TS 23.246.

4.1 Overview

4.1.1 MBMS Background Bearer Service

The MBMS background bearer is designed for the transport of MBMS based messaging or downloading services from the BM-SC to a number of UEs. The network shall, as far as possible, avoid dropping packets transported by an MBMS background bearer. Instead, buffering and shaping schemes shall be applied to the traffic flow to adapt to the available resources and changing network conditions. The transfer delay is not critical for MBMS background bearers since the content must normally have been received in totality and stored in the UE before the user can access it.

4.1.2 MBMS Streaming Bearer Service

The MBMS streaming bearer is designed for the transport of MBMS streaming services from the BM-SC to a number of UEs. The network shall minimise the packet transfer delay as far as possible. Packet dropping shall be the preferred traffic conditioning action applied to the traffic flow to adapt to the available resources. The network shall therefore react in case of excessive packet loss, e.g. by switching to an alternative media stream with lower quality, in order to maintain an acceptable level of service to the users.

































































































