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1
Introduction and background

A streaming client on a mobile terminal requests streamed content from a server on the Internet. The available bandwidth is mainly determined by the mobile network the terminal is connected to (e.g. UMTS, GPRS, and WLAN hotspot). As these networks have different transport capabilities it would be advantageous for a client to be able to select a version of the content, which fits the current network capabilities.  

The session description protocol (SDP) [2] as used in PSS release 4 and 5 provides no mechanisms for informing the client about multiple versions of the same content, which differ for instance in the session bandwidth. Therefore a client can’t be informed of all alternatives it has, and the server must produce a single selection of bandwidth. 

In release 4 and 5 of PSS it is not possible to express alternative bandwidth in the SDP that defines the session. The SDP is retrieved by either HTTP or RTSP DESCRIBE [3]. 

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. 

Ericsson had a contribution “Session Setup and Bandwidth Adaptation” [1] to the 3GPP TSG-SA WG4s 18th meeting. That proposal lacked control URLs for each alternative, which prevented selection at setup time. Instead the desired session bandwidth was selected by sending an extra RTSP header, which signals the server which alternative to use. 

This document is a updated version of the document [6] presented at 3GPP TSG-SA WG4s 22nd meeting. It proposes an solution that is backwards compatible with release 4 and 5 clients. 

v=0

o=ericsson_user 1 1 IN IP4 130.240.188.69

s=Ericsson commercial

c=IN IP4 0.0.0.0

b=AS:56

a=control:*

a=range:npt=0-150.2

t=0 0

m=audio 0 RTP/AVP 97

b=AS:12

a=rtpmap:97 AMR/8000

a=control:trackID=1

a=fmtp:97 octet-align=1

a=range:npt=0-150.2

m=video 0 RTP/AVP 98

b=AS:44

a=rtpmap:98 MP4V-ES/90000

a=control:trackID=4

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

a=range:npt=0-150.2

a=X-initpredecbufperiod:98000

Example 1. A Typical 3GPP PSS SDP.

Example 1 shows 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 bandwidth, its length in time, and a URL for controlling it. The media description describing the audio stream starts with “m=audio …”, followed by the media description for the video streams which starts with “m=video …”. The individual bandwidth, the relative URL used for setup of this media, and also its length is given. 

3
Proposed solution

This section describes a solution that will allow a server to express the different alternatives that are available in SDP. The client will also receive recommendations how the alternatives should be combined based on e.g. bitrate, and language. 

The basic idea is to define an extension to SDP that will enable a client that is aware of this extension to understand that there exist different versions of the content. 

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. This solution defines three attributes that can be safely ignored. When interpreted in the proposed way,  they define a number of alternatives from which the client can select the most appropriate one. 

A normal SDP like the one in Example 1 gives only one alternative for each media part. This is the default alternative for each media. The new SDP attribute proposed in this solution are then used to modify the existing default attributes or to add new attributes to the default attributes to create new alternatives. Each alternative is numerically identified. These identifiers are used to create combinations consisting for instance of one audio and one video alternative.  

3.1.1 The “alt-attr” attribute for expressing alternative media attributes

Two new media level attributes are introduced. An “alternative” attribute,  which is used to express the lines that should be replaced or simply added to create the identified alternative and an “identification” attribute, which allows enumeration and identification of the default alternatives. 

The alternative attribute is used to replace or add a SDP line to the default configuration. If the alternative attribute contains an SDP line for which the type and the modifier already exist in the default alternative it must be replaced with the given line. In case there are multiple lines with the same type and modifier in the default alternative all of the old lines must be removed. Multiple alternative lines can be used to modify the default alternative. The alternative lines that are used to form a certain alternative all carry the same numerical identifier.  

The alternative identifier is a unique identifier that points out a single alternative in one media declaration. The identifier must unique between all media descriptions and their alternatives as it is used for creating combinations between different medias with the grouping attribute.

The default configuration is in it self a valid alternative. Therefore an attribute is defined that assigns an alternative identifier to the default alternative. This identifier can than be used with the grouping attribute to create combinations of alternatives from different medias. 

The alternative attribute is defined below in BNF from RFC 822 [4]. The SDP line is any SDP line allowed at media level except “m=”. 

alt-attr = “a” “=” “alt” ”:” alt-id ”:” SDP-line CRLF

SDP-line = <type>=<value> // See RFC 2327

alt-id = 1*DIGIT  //unique identifier for the alternative in whole SDP.

To be able to assign an alternative ID to the default alternative, the following identification attribute is defined.  

alt-default-id = “a” “=” “alt-default-id” “:” alt-id CRLF

Usage of these two new attributes is explained in the following example:  

m=audio 0 RTP/AVP 97

b=AS:12

a=rtpmap:97 AMR/8000

a=control:trackID=1

a=fmtp:97 octet-align=1

a=range:npt=0-150.2

a=alt-default-id:1

a=alt:2:b=AS:16

a=alt:2:a=control:trackID=2


The equivalent SDP for alternative 1 (the default) is 

m=audio 0 RTP/AVP 97

b=AS:12

a=rtpmap:97 AMR/8000

a=control:trackID=1

a=fmtp:97 octet-align=1

a=range:npt=0-150.2

Alternative 2  is based on the default alternative but replaces two lines, “b=AS” and “a=control”. This result in an equivalent SDP media block like this:

m=audio 0 RTP/AVP 97

b=AS:16

a=rtpmap:97 AMR/8000

a=control:trackID=2

a=fmtp:97 octet-align=1

a=range:npt=0-150.2

3.1.2 The session level grouping attribute

In addition a grouping attribute is introduced, which recommends certain combinations of media alternatives to the client. There may be more than one grouping attribute at the session level as long as they are for different grouping types and subtypes. 

alt-group-attr = “a” “=” “alt-group” “:” alt-group-type “:” alt-group-subtype “:” alt-grouping *(“,” alt-grouping) CRLF

alt-group-type = token

alt-group-subtype = token

alt-grouping = grouping-value “=” <”> alt-id *(“,” alt-id) <”>

grouping-value = token

The alt-group attribute gives one or more combinations of alternatives, through their ID’s. Each grouping must be given a grouping value. The grouping value is used to determine if the alternatives within the grouping suits the client. New types and subtypes can later be added. 

This document defines the following grouping types and subtypes:

Type: BW
Subtype: All modifiers defined for the b= attribute at session level. See www.IANA.org for current list of registered attributes. 

Grouping value: The bandwidth value defined for that modifier calculated over all the alternatives grouped together in that grouping. 

Grouping recommendations: Each grouping should only contain one alternative from each media type. There is no need to give groupings for all combinations between the media alternatives, rather it is strongly recommended to only give the most suitable combinations.  

Example:

a=alt-group:BW:AS:”32”=”1,4”,”56”=”2,4”,”64”=”3,5”

The above line gives three groupings based on application specific bit rate values. The first grouping will result in 32 kbps using media alternative 1 and 4. The second grouping has a total bitrate of 56 kbps using media alternatives 2 and 4. The last grouping needs 64 kbps when combing media alternative 3 and 5. 

Type: LANG
Subtype: RFC3066

Grouping value: A language tag as defined by RFC 3066 [5]. The grouping MUST contain all media alternatives, which supports that language tag. 

Grouping recommendations: It is recommended that other mechanisms, like user profiles if existing is primarily used to ensure that the content has language suitable for the user.

Example:

a=alt-group:LANG:RFC3066:”en-US”=”1,2,4,5”,”se”=”3,4,5”

The above line claims that media alternative 1,2,4, and 5 supports US English and that media alternative 3, 4 and 5 supports Swedish. One can assume that media alternative 4 and 5 are language independent, for example video without subtitling. 

3.2
Usage

The above SDP extensions allow a client to select a bandwidth that is suitable for the current context in an RTSP SETUP message. 

The client sends  an RTSP DESCRIBE to the server and the server responds with the SDP declaration in example 4. A client, which supports the “alt-“ attributes can now select the most suitable alternative.  The client then  uses the control URLs corresponding to the selected alternatives in the RTSP SETUP messages. 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 default alternatives “a=control” URLs at setup and receives the default alternatives.
v=0

o=ericsson_user 1 1 IN IP4 130.240.188.69

s=A basic audio and video presentation

c=IN IP4 0.0.0.0

b=AS:56

a=control:*

a=range:npt=0-150.2

a=alt-group:BW:AS:28="1,3",56="1,4",60="2,4",120="2,5"

t=0 0

m=audio 0 RTP/AVP 97

b=AS:12

a=rtpmap:97 AMR/8000

a=control:trackID=1

a=fmtp:97 octet-align=1

a=range:npt=0-150.2

a=alt-default-id:1

a=alt:2:b=AS:16

a=alt:2:a=control:trackID=2

m=video 0 RTP/AVP 98

b=AS:44

a=rtpmap:98 MP4V-ES/90000

a=control:trackID=4

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

a=range:npt=0-150.2

a=X-initpredecbufperiod:98000

a=alt-default-id:4

a=alt:3:b=AS:16

a=alt:3:a=control:trackID=3

a=alt:3:a=X-initpredecbufperiod:48000

a=alt:5:b=AS:104

a=alt:5:a=control:trackID=5

a=alt:5:a=X-initpredecbufperiod:150000

Example 4. Extended SDP. 

The above example has 5 alternatives, 2 for the audio and 3 for the video. That would allow for a total of six combinations between audio and video. However the grouping attribute recommends that only 4 of these combinations are used. The equivalent SDP for the default alternatives with a total session bitrate of 56 kbps is example 1.

The equivalent SDP for the 28 kbps total session bitrate:

v=0

o=ericsson_user 1 1 IN IP4 130.240.188.69

s=A basic audio and video presentation

c=IN IP4 0.0.0.0

b=AS:28

a=control:*

a=range:npt=0-150.2

t=0 0

m=audio 0 RTP/AVP 97

b=AS:12

a=rtpmap:97 AMR/8000

a=control:trackID=1

a=fmtp:97 octet-align=1

a=range:npt=0-150.2

m=video 0 RTP/AVP 98

b=AS:16

a=rtpmap:98 MP4V-ES/90000

a=control:trackID=3

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

a=range:npt=0-150.2

a=X-initpredecbufperiod:48000

The equivalent SDP for the grouping with a 120 kbps total session bandwidth:

v=0

o=ericsson_user 1 1 IN IP4 130.240.188.69

s=A basic audio and video presentation

c=IN IP4 0.0.0.0

b=AS:120

a=control:*

a=range:npt=0-150.2

t=0 0

m=audio 0 RTP/AVP 97

b=AS:16

a=rtpmap:97 AMR/8000

a=control:trackID=2

a=fmtp:97 octet-align=1

a=range:npt=0-150.2

m=video 0 RTP/AVP 98

b=AS:104

a=rtpmap:98 MP4V-ES/90000

a=control:trackID=5

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

a=range:npt=0-150.2

a=X-initpredecbufperiod:150000

The fourth recommendation for a session with a total bitrate of 60 kbps is as easily formed. A Client use the received SDP and the alternatives to decide which alternatives to set up. The client makes it choice based on available bitrate in this example. The client only has 32 kbps and therefore selects using media alternative 1 and 3 which uses 28 kbps.

This the client sets up by sending two normal RTSP requests using the control URLs from the chosen alternatives. Alternative 1, audio SETUP request looks like this:

SETUP rtsp://media.example.com/examples/3G_systems.3gp/trackID=1 RTSP/1.0

CSeq: 2

Transport: RTP/AVP/UDP;unicast;client_port=3456-3457

The response:

RTSP/1.0 200 OK

CSeq: 2

Session: jEs.EdXCSKpB

Transport: RTP/AVP/UDP;unicast;client_port=3456-3457;server_port=4002-4003;ssrc=5199dcb1

Also the video is added to the RTSP session under aggregated control:

SETUP rtsp://media.example.com/examples/3G_systems.3gp/trackID=3 RTSP/1.0

CSeq: 3

Transport: RTP/AVP/UDP;unicast;client_port=3458-3459

Session: jEs.EdXCSKpB

RTSP/1.0 200 OK

CSeq: 3

Session: jEs.EdXCSKpB

Transport: RTP/AVP/UDP;unicast;client_port=3458-3459;server_port=4004-4005;ssrc=ae75904f
Had the client hade more available bandwidth it could have set up another pair of alternatives to get better quality. The only change had been the RTSP URLs that had pointed on other media streams. For example the 120 kbps version would have been received if the audio SETUP request had used: “rtsp://media.example.com/examples/3G_systems.3gp/trackID=2” and the video request “rtsp://media.example.com/examples/3G_systems.3gp/trackID=5”.
3.3
Backward compatibility

If a client does not support the “alt”, “alt-default-id” and “alt-group” attributes they will be ignored. This does not create any difficulties in a correctly formed SDP. The client will use the default alternative description for each media. Therefore the default alternative should describe a media alternative most suitable for wide range of users. 

3.4   
Additional Comments

This proposal does not change the basic structure of SDP handling, neither in the terminal nor in the server. The SDP is still sent from the server to the client and is “non-negotiable”, i.e. the client chooses one line in the SDP and sends it back to the server. It is still the server that makes the initial offering and the client that reacts on it in a “take it or leave it” way. 
The intent of this proposal is to make it possible for the terminal, if offered by the server, to set up streaming session that match the bandwidth of the channel. It should be pointed out that the use of UAProf (i.e. the terminal sending it and the server interpreting the UAProf description) would greatly facilitate the sending/creation of a useful SDP in the server.  

4
Proposal

It is proposed that the “alt”, “alt-default-id” and “alt-group” SDP attributes should be supported by PSS clients for enhanced session setup. Further it is proposed that the following type/subtypes for grouping should be supported: “BW/AS”, “LANG/RFC3066”.
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