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1
Introduction and background

In release 4 and 5 of the PSS no mechanism exists for informing the client on required bit rates in the session description protocol (SDP) [2] for multiple alternatives of the content. Therefore a client can’t be informed of all alternatives it has, and the server must produce a single selection with a given bit-rate. 

Ericsson had a contribution “Session Setup and Bandwidth Adaptation” 0 to the 3GPP TSG-SA WG4s 18th meeting. That proposal lacked control URLs for each alternative, which prevented selection at setup time, instead the bit-rate  to use where to be selected by sending an extra RTSP header, which would tell the server which alternative to use. 

This document proposes an improved solution that is backwards compatible with release 4 and 5 clients. 

2
Problem

A mobile terminal desires to stream content from a server on the Internet. The terminals bandwidth is depending on what type of mobile network it is in, e.g. UMTS, GPRS, or WLAN hotspot. As these networks have different bandwidth capacity it is desired to be able to select content with appropriate bit-rate. 

In release 4 and 5 of PSS it is not possible to express alternative bit-rates in the SDP that define the session. The SDP is retrieved by either HTTP or RTSP DESCRIBE [3]. There also exist some limitations on how it possible to select bit-rate with RTSP. 

In release 5 it will be possible for the server to produce tailored SDPs to the terminal’s capabilities. It is still not possible to convey information related to the instant of the request, i.e. connection situation. 

v=0

o=ericsson_user 1 1 IN IP4 130.240.188.69

s=Ericsson commercial

c=IN IP4 130.240.188.69

b=AS:56

a=control:rtsp://streamer.ericsson.com/3g_sekv.3gp

a=range:npt=0-150.2

t=0 0

m=audio 0 RTP/AVP 97

b=AS:8

a=rtpmap:97 AMR/8000

a=control:rtsp://streamer.ericsson.com/3G_sekv.3gp/track_id=1

a=fmtp:97 octet-align;

a=range:npt=0-150.2

m=video 0 RTP/AVP 98

b=AS:48

a=rtpmap:98 MP4V-ES/90000

a=control:rtsp://streamer.ericsson.com/3G_sekv.3gp/track_id=4

a=fmtp:98 profile-level-id=8; config=01010000012000884006682C2090A21F

a=range:npt=0-150.2

Example 1. A Typical 3GPP PSS SDP.

Above is a typical SDP [2], which describes a clip with both audio and video. The SDP consists of three parts, a session part, the first media part, and the second media part. The session part is from the beginning until the first “m=…” line. It contains information about what type of session it is, its total bit-rate, its length in time, and a URL for controlling it. From the  “m=audio …” line until “m=video …” line is a media description. This media description describes an audio stream encoded with the AMR codec. The individual bit-rate, the URL used for setup of this media, and its length is also given. A similar media block then follows for video.

3
Solution
This section describes a solution that allows a client to select media based on its bit-rate, average packet size, packet rate, or payload type at the time of setup.
The core of this solution is creating an extension to SDP that will enable a client that is aware of the attribute to understand that there exist versions with different bit-rate. 

This solution requires no or minor modifications to streaming servers as the content creator can add the SDP attributes. The SDP attributes can also be added to content created by third party by a separate tool or the streaming server. Some modifications to the streaming server could also allow the server itself to initiate switching between available bit rates when such content is present.

3.1
SDP Extensions

SDP allows the definition of new attributes which is used on a line starting with “a=attribute-name” and all implementations not understanding them shall ignore them. To get a more capable solution two attributes should be defined.

3.1.1
The media level attribute

First a media level attribute is defined which gives the different alternatives for this media. This attribute complements the two attributes “a=control” and “b=AS:”. It gives all available alternatives for the media with the alternatives respective bit-rate and control URL. An identifier, unique within the session description is also given for each alternative. The identifier is used by the second new attribute below.

bw-alt-attr
=”a” “=” ”bw-media-alt” “:” 1#bw-alt-media-spec CRLF 
// 1# is a comma separated list with at least one element

bw-alt-media-spec = altID ”;” altURL *altParameters

altIDNr
=  1*DIGIT
// Needs to be unique in whole description
altID

= “id” “=” altIDNr  

altURL
= ”url” “=” <"> ( absoluteURI | relativeURI ) <"> 
// The URIs are defined in RFC 2396 [4].

altParameters = “;” altBW 
              | “;” altPT
              | “;” altPacketRate
              | “;” altPacketSize

altBW = “bw” “=” 1*DIGIT

// Bitrate in kbits per second for layer 3 (IP) and above

altPT = “pt” “=” <”> 1#altPTValue <”> 
// Payload types used 

altPTValue = 1*DIGIT
altPacketRate = “pr” ”=” 1*DIGIT [ "." 1*3DIGIT ] 
// Packet Rate in Hz

altPacketSize = ”ps” “=” 1*DIGIT

// Average packet size in octets

The altURL is either an absolute URI or a relative one. It follows the same rules for relative URLs as the “a=control:” defined in RTSP RFC 2326 [3].
The altParameters are used to give the client information to base the selection on. This set of parameters could be expanded but some constraints should be shown to avoid making the selection mechanism too complex and not expand the description too much.

altBW is the bitrate requirement for IP and above protocols (e.g. UDP/RTP) and the data expressed as kbits per second for the alternative. altPT is used to specify the  payload type(s) used by this alternative. If not given any of the media’s payload types could be used. altPacketRate and altPacketSize can be used instead or as a complement to altBW. This gives the alternatives average packet rate and size, which can be used for more detailed calculations of the bitrate, e.g. when ROHC is used on the wireless link.


a=bw-media-alt: id=1;url=”rtsp://streamer.ericsson.com/3G_sekv.3gp/track_id=3”;bw=18;pt=”98”,
id=2;url=”rtsp://streamer.ericsson.com/3G_sekv.3gp/track_id=4”;pr=7.5;ps=800,
id=3;url=”rtsp://streamer.ericsson.com/3G_sekv.3gp/track_id=5”;bw=108; pt=”97,98”

Example 2. Usage of the bw-media-alt attribute

This example contains three different alternatives with ID 1 thru 3. Alternative 1 is an 18 kbit/s version that will only use payload type 98. Alternative 2 is a stream with in average 7.5 packets per second and 800 octets large packets, which corresponds to 48 kbit/s. Alternative 3 will be using up to 108 kbits/s and also use both payload type 97 and 98.

3.1.2
The session level attribute

To allow content creators to give recommendation for different pairings a session level attribute is also proposed. This attribute uses the alternative ID to create combinations of the different media alternatives that the content creator finds suitable.

bw-alt-pair =”a” “=” “bw-pair-alt” “:” 1#bw-alt-pair-spec CRLF

bw-alt-pair-spec = bwValue “=” <"> 1#altIDNr <"> 
// Total bit-rate and the media ID from each media that makes up the combination.

bwValue = 1*DIGIT 
// Bit-rate in kilobits per second

a=bw-pair-alt:26=”1,4”,56=”2,4”,120=”3,5”

Example 3. Usage of the bw-pair-alt attribute

The example describes three pairs of media. First is a combination of the media alternatives 1 and 4, which will result in 26 kbit/s bit-rate. Second is a combination giving 56 kbits/s with media alternatives 2 and 4. And finally the third combination would give 120 kbits/s using media 3 and 5.

3.2
Usage

The above SDP extensions allow a client at the time of doing RTSP SETUP to select a bit-rate that is suitable for the currently available bitrate and user preference. 

The client issues an RTSP DESCRIBE to the server and the server responds with the SDP declaration in example 4.  This would allow an attribute aware client to select its desired alternatives. When it has selected which alternative it would like to have delivered it issues request with the control URL corresponding to these alternatives. The server sets up the alternatives and the client can then start playing them. If the client is unaware of the attributes the client will ignore them. This will result in that the client uses the “a=control” URLs for setup and getting the default alternatives.
v=0

o=ericsson_user 1 1 IN IP4 130.240.188.69

s=Ericsson commercial

c=IN IP4 130.240.188.69

b=AS:56

a=control:rtsp://streamer.ericsson.com/3g_sekv.3gp

a=range:npt=0-150.2

a=bw-pair-alt:26=”2,3”,56=”2,4”,120=”1,5”

t=0 0

m=audio 0 RTP/AVP 97

b=AS:8

a=rtpmap:97 AMR/8000

a=control:rtsp://streamer.ericsson.com/3G_sekv.3gp/track_id=2

a=fmtp:97 octet-align;

a=range:npt=0-150.2
a=bw-media-alt:id=1;url=”rtsp://streamer.ericsson.com/3G_sekv.3gp/track_id=1”;
  bw=12,id=2;url=”rtsp://streamer.ericsson.com/3G_sekv.3gp/track_id=2”;bw=8
m=video 0 RTP/AVP 98

b=AS:48

a=rtpmap:98 MP4V-ES/90000

a=control:rtsp://streamer.ericsson.com/3G_sekv.3gp/track_id=4

a=fmtp:98 profile-level-id=8; config=01010000012000884006682C2090A21F

a=range:npt=0-150.2
a=bw-media-alt:id=3;url=”rtsp://streamer.ericsson.com/3G_sekv.3gp/track_id=3”;
  bw=18,id=4;url=”rtsp://streamer.ericsson.com/3G_sekv.3gp/track_id=4”;bw=48,id=5; 
  url=”rtsp://streamer.ericsson.com/3G_sekv.3gp/track_id=5”;bw=108

Example 4. Extended SDP. (The a= bw-media-alt… shall not be folded over multiple lines)

3.3
More Advanced Usage

In the case the different alternatives requires different codecs or codec settings this proposal is still possible to use. This section will give an example on both having multiple codecs for one media and having different parameters for the other media. Even more advanced cases works,   for example combing multiple codecs and codec settings.
The audio in example 5 is either AMR-WB (PT=97) or AAC (PT=98) depending on bit-rate available and quality desired. The video is the same codec (MPEG-4 Video) for all alternatives. 

v=0

o=ericsson_user 1 1 IN IP4 130.240.188.69

s=Ericsson commercial

c=IN IP4 130.240.188.69

b=AS:56

a=control:rtsp://streamer.ericsson.com/3g_sekv.3gp

a=range:npt=0-150.2

a=bw-pair-alt:26=”2,3”,56=”2,4”,120=”1,5”

t=0 0

m=audio 0 RTP/AVP 97 98

b=AS:23

a=rtpmap:97 AMR-WB/16000

a=rtpmap:98 MP4A-LATM/90000

a=control:rtsp://streamer.ericsson.com/3G_sekv.3gp/track_id=2

a=fmtp:97 octet-align;

a=fmtp:98 object=1; cpresent=1;

a=range:npt=0-150.2
a=bw-media-alt:id=1;url=”rtsp://streamer.ericsson.com/3G_sekv.3gp/track_id=1”;
  bw=23;pt=”97”,id=2;url=”rtsp://streamer.ericsson.com/3G_sekv.3gp/track_id=2”; 
  bw=48;pt=”98”
m=video 0 RTP/AVP 99 100

b=AS:48

a=rtpmap:99 MP4V-ES/90000

a=rtpmap:100 MP4V-ES/90000

a=control:rtsp://streamer.ericsson.com/3G_sekv.3gp/track_id=4

a=fmtp:99 profile-level-id=8; config=01010000012000884006682C2090A21F

a=fmtp:100 profile-level-id=10; config=010200000356000477006647C2030A

a=range:npt=0-150.2

a=bw-media-alt:id=3;url=”rtsp://streamer.ericsson.com/3G_sekv.3gp/track_id=3”;  bw=18;pt=”99”,id=4;url=”rtsp://streamer.ericsson.com/3G_sekv.3gp/track_id=4”; bw=48;pt=”99”,id=5; url=”rtsp://streamer.ericsson.com/3G_sekv.3gp/track_id=5”; bw=108;pt=”100”

Example 5. Advanced codec usage

3.4
Backward compatibility

If a client does not support the bw-media-alt and bw-pair-alt they will be ignored. This does not create any difficulties in a correctly formed SDP. The client will use the URL in “a=control:”, which have the bit-rate specified by the “b=AS:” in the SDP when doing setup. Therefore the control URLs should point at versions suitable for the most common customers.

3.5
Switching between alternatives during playback

A server understanding that it has available several different alternatives of the same media could rather simply do seamless switching between the different versions. Seamless switching would for example allow the server to respond to congestion control if the bit-rate is not reserved. The possibility that the server can switch requires that the client always is ready to handle any of the alternatives in the multi-media presentation including all different payload types. This is how an unaware client also is required to behave. 
Client initiated stream switching should be possible using for example the SET_PARAMETER method. 

4
Proposal

It is proposed that the bw-pair-alt and the bw-media-alt SDP attributes should be supported by PSS clients for enhanced session setup.

5
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