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1 Introduction

A variety of media transmission mechanisms over cellular network are in operation with more options coming in the near future.  PSS, MBMS, and DVB-H are examples of such diverse mechanisms.  Unlike one to many distribution schemes such as multicast and broadcast, PSS is point to point communication and distinguishes itself by its ability to support massive amount of unique content– on demand and live, also known as “long tail” content.  

What is becoming apparent in deployments of PSS over cellular networks is that it is very slow to start a media session and it is not uncommon to see more than 8 seconds between a request for content and the beginning of the presentation of that content.  In addition to channel acquisition issues in live streaming, there are many other factors that affect session start up delays which we will attempt to highlight in the course of this document. 
Below we examine six use cases focusing on channel start up and switching. We also present insights as to how we might address them in PSSe. 

2 Use cases

2.1 Mobile Live Station – Simple

A simple live video station with a number of pre-selected live channels is shown below.  A PSS server is receiving a set of live encodings to be served to PSS terminals.
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1. A user is watching channel_1

2. The user requests channel_2

If all channels requested are on the same server, there is no need for an ESG to direct a request to a specific server.  Also, since there is an RTSP connection already established between the server and the client at the time of channel switch, reuse of the same session is possible as long as the session parameters are identical.  The obvious limitations are that only a finite amount of channels can be supported on a single server; and the session parameters must be identical across all the channels.

Insights
It is possible to reuse the same RTSP session if all channels are served by the same PSS server and they share the same session parameters.

2.2 Mobile Live Station –Multiple PSS Servers
Building on the previous simple mobile live station use case, in this use case, the mobile station hosts a large number of channels.  It is not possible to service all channels from a single server.  Each PSS server in the example below hosts 100 unique channels, and this number depends on the bitrate of the channels as well as the expected load on a server.  
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1. A user is watching channel_1 hosted on server_1

2. The user then requests channel_123 hosted on server_2

Insights
When a channel switch request is made to a different server, initiation of a new RTSP session is required.  

2.3 Video On Demand 

Another popular use of PSS is providing a video on demand service.  One way to achieve this type of service is to receive raw video data in multiple formats and bitrates from content providers and the VoD service provider encodes them into appropriate compressed video files.  In this type of environment, it is possible to guarantee encoding parameters of all the files.  If the content is highly time sensitive such as weather or traffic, these files may even be discarded once fresher content on the topic is available.
On the other hand, content that retains its relevance, and thus will need to be made available for an indefinite amount of time, will likely result in source content being stored in a variety of codecs and encoding parameters.  A VoD service of this nature will over time, provide an ever growing amount of long-tail content.  Although it is possible to guarantee encoding parameters by re-encoding as needed, not having to do so is an attractive proposition.  If all the contents (with different encodings) are available from the same server, it is possible to reuse RTSP session as long as media encodings can be negotiated instead of re-establishing a new RTSP session for switching.
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1. A user starts to watch a new music video from an artist
2. The user then wishes to watch a second, older video by that artist, supplied by a different content provider and encoded differently.
3. The PSS client initiates a switch request for the second video which is encoded differently from the first.
Insights
This use case requires that a channel switch to be able to negotiate different media parameters (e.g. via a use of new SDP file).

2.4 Dynamically Provided Content

Although ESG is a popular way of providing content discovery to a user, there are other ways to do this such as news alert via SMS which contain a PSS URL that the user can launch.  This content becomes available dynamically and most likely will result in the establishment of a new RTSP session.  

· A user is doing something else or even watching another PSS channel

· A news alert arrives in SMS with a link to a PSS URL

· The user clicks on the URL and start watching the news

Insights
This is identical to the channel start up scenario discussed below in section 2.6 except that it involves other mobile applications as a trigger.  

2.5 Interaction with Multicast/Broadcast

2.5.1 Switching Between Different Multicast and Unicast Channels
If broadcast, multicast and on-demand content are to appear in the same ESG and play from the same video client, the underlying differences in technology must be hidden from the user and seamlessly integrated for a high quality of experience.  Since the underlying distribution mechanism for each of these is different, a seamless channel switching experience can only be achieved via the use of an application which is aware of these differences and manages the rendering of audio and video carefully to maximize the experience.  
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1. A user is watching a popular channel via MBMS

2. The user requests a different channel that is only available from PSS

2.5.2 Switching Between Multicast to Unicast on Same Channel

Another possibility of interaction between PSS and multicast/broadcast is to switch from PSS to multicast of the same channel.  If a terminal detects that the same channel is available via multicast, it may wish to switch to join multicast to free up PSS resource.  If both PSS and multicast channel carry the same RTP session, it is possible for an application to seamlessly switch the transport.  However, it is also possible that PSS session was only capable of a very low bitrate presentation while multicast session is a much higher bitrate.   In this case, RTP sessions along with encoding parameters may be different and the switching may not be seamless

Insights
Switching between PSS and multicast/broadcast may require a new RTSP session and new media parameters.  The decision to switch bearers serving the same content should be left to the PSSe/MBMS client, not the PSS server or BM-SC unless service disruption is inevitable without intervention.

2.6 Channel Start Up

All the use cases so far have focused on channel switching – a switching from one channel to another.  Here, we are concerned about the “initial” start up time, but we have not been clear on what constitutes a start up scenario. 

Examples are:

a. The user starts the player and then starts the first video

b. A request to any channel (even to the same one) after user stopped a previous channel

c. A new request that for content on a different media server (e.g. some of use cases above)

d. Aggregated video service in which live and on demand content from variety of locations are provided under a single ESG

Insights
While these startup scenarios vary slightly, a common cost shared by all of these scenarios is that they require multiple roundtrips to establish the RTSP session. Consequently, reducing the number of round trips to establish RTSP session is important enough that it should be taken into consideration for any design we put forward as a group for PSSe.

3 Proposal

The use cases/variations presented in this document must be addressed by the PSSe Rel 7 work item and specifically, the following requirements are requested to be supported:

1. The PSSe channel switching optimization solution must accommodate switching to a channel with different media parameters.  This will allow PSS solutions to be flexible about their content creation policy.

2. The PSSe channel switching optimization solution must address the various channel startup scenarios presented in this document.  A channel startup should be anticipated as occurring as the default behaviour when switching involves a different server such as was presented above in the Mobile Live Station-Multiple PSS Servers, Dynamically Provided Content, and Interaction with Multicast/Broadcast use cases.

3. Most of the proposals for PSSe, including this one, explicitly address “live” channel use cases, yet there is presently no work item in Rel 7 for specifying the proper use of live streams in PSSe. We propose that optimizations for live streams be included in all aspects of PSSe work, and that these optimizations are important enough to warrant inclusion as a separate line item in a revised version of the PSSe WID (SP-060361)
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