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PSS AG Test Plan for

Fast Content Switching

(12/15/2008, version 0.8)

Contact: Lan Tse, lan.xie@acision.com
Subject: Fast Content Switching

Scope: Extension for Fast Content Switching and Start-up (see TS 26.234 section 5.5)

Summary: FCS extension allows switching to new content typically within a single round-trip. TS 26.234 have defined a feature tag for each of the fast content switching extensions. A very brief overview of the features is given below. 

· Switching without SDP: The client initiates the switch to new content by sending an RTSP PLAY with the new content URI. The client gets the SDP for the new content with the RTSP PLAY response. 

· Switching with available SDP: The client has locally stored some SDPs for different content. The client initiates the switch to new content by sending an RTSP PLAY with the new content URI.

· Adding and removing media components: The fast content switching extension allows adding and removing media components during an on-going session. The new content may require more (or less) media streams.

· Stream Switching: The client can switch media streams from a single SDP. 

Resource Requirements: 

Streaming Servers, Clients that support this extension, and one of the servers hasn’t (or at certain moment disables) support for FCS extension.

	Test
	Required functionality



	
	Pipelined requests
	Fast Content Change



	
	
	Switch @ content level
	Switch @ media level
	Add/

remove stream
	SDP

	Test1: Pipelined Start-up
	X
	
	
	
	

	Test2: Unsuccessful Pipelined Start-up
	
	
	
	
	

	Test3: Capability Handling
	X
	O
	O
	O
	O

	Test4: Successful Content Switch with available SDP--- both old media stream URLs and new stream URLs are indicated in the “Switch-Stream” header field of a PLAY request.
	O
	
	X
	
	

	Test5: Successful Content Switch with available SDP ---Adding Media components to an ongoing session
	X
	
	X
	X
	

	Test6: Successful Content Switch with available SDP ---Removing Media components to an ongoing session
	O
	
	X
	X
	

	Test7: Successful Content Switch with available SDP --- Only new stream URLs are indicated in the “Switch-Stream” header field of a PLAY request.
	O
	
	X
	
	

	Test8: Unsuccessful Content Switch
	
	
	
	
	

	Test9: Successful Content Switch with available SDP --- Use aggregated control URL.
	O
	X
	
	
	

	Test10: Successful Content Switch without available SDP 
	O
	
	X
	
	X

	Test11: Partial successful Content Switch without available SDP I
	X
	
	X
	
	X

	Test12: Partial successful Content Switch without available SDP II
	X
	
	X
	
	X

	Test13: Partial successful Content Switch without available SDP --- with fewer media component
	O
	
	X Partial Data
	
	X

	Test 14: Successful Stream Switch in one SDP
	O
	
	
	X
	X

	Test 15: Successful Remove Stream from an ongoing session in one SDP
	O
	
	
	X
	X

	Test16: Switching between LIVE content and VOD content 


	O
	X
	
	O
	O


Server side is able to stream out at least 2-3 contents. It would be better if the server has some live contents to stream out as well.

Live Content for Test:

Server company rtsp://pssserver.com/PREFIX-codec-content1

                           rtsp://pssserver.com/PREFIX-codec-content2

VOD Content Files for Test: 

In terms of source material, the group recognizes that common source material should be used whenever possible. Such content must be free of copyright for use within the group.

The Holly wood sequence, provided by Emblaze Systems, can be used for generating the .3gp files for Fast Content Switching tests. These sequences are available on the FTP site in the following location:

/_Documentation/TestSequences/Hollywood_tailor_Of_Panama_176x144.zip

/_Documentation/ TestSequences/Hollywood_The_mexican_176x144.zip

All the encoded .3gp content files must conform to the following set of common rules:

1.Conforms to the Release 6 streaming server profile in the 3GPP file format specifications (TS 26244).

2. There is no media other than audio and video. That is, no timed text in the content.

3. The whole sequences should be encoded (2 minutes long)

4. Hint tracks are recommended

	File name
	Type

	amr-taylor-of-panama-122.3gp
	Audio only 

	amr-the-mexican-122.3gp
	Audio only

	aac-taylor-of-panama-122.3gp
	Audio only

	aac-the-mexican-122.3gp
	Audio only

	noaudio-h263-taylor-of-panama.3gp
	Video only 

	noaudio-h263-the-mexican.3gp
	Video only

	noaudio-h264-taylor-of-panama.3gp
	Video only 

	noaudio-h264-the-mexican.3gp
	Video only

	noaudio-mpeg4 -taylor-of-panama.3gp
	Video only 

	noaudio-mpeg4-the-mexican.3gp
	Video only

	amr-h263-taylor-of-panama.3gp
	1 Audio + 1 Video 

	amr-h263-the-mexican.3gp
	1 Audio + 1 Video 

	acc-h263-taylor-of-panama.3gp
	1 Audio + 1 Video 

	acc-h263-the-mexican.3gp
	1 Audio + 1 Video 

	amr-h264-taylor-of-panama.3gp
	1 Audio + 1 Video 

	amr-h264-the-mexican.3gp
	1 Audio + 1 Video 

	acc-h264-taylor-of-panama.3gp
	1 Audio + 1 Video 

	acc-h264-the-mexican.3gp
	1 Audio + 1 Video 

	amr-mpeg4 -taylor-of-panama.3gp
	1 Audio + 1 Video 

	amr-mpeg4-the-mexican.3gp
	1 Audio + 1 Video 

	acc-mpeg4-taylor-of-panama.3gp
	1 Audio + 1 Video 

	acc-mpeg4-the-mexican.3gp
	1 Audio + 1 Video 

	
	

	amr-h263-taylor-h263-mexican.3gp
	1 Audio + 2 Video tracks

track 2: taylor of panama

track3: the Mexican



	amr-h264-taylor-h264-mexican.3gp
	1 Audio + 2 Video tracks

track 2: taylor of panama

track3: the Mexican



	amr-mpeg4-taylor-mpeg4-mexican.3gp
	1 Audio + 2 Video tracks

track 2: taylor of panama

track3: the Mexican



	amr-h263-taylor-h264-mexican.3gp
	1 Audio + 2 Video tracks

track 2: taylor of panama

track3: the Mexican



	amr-h264-taylor-mpeg4-mexican.3gp
	1 Audio + 2 Video tracks

track 2: taylor of panama

track3: the Mexican



	amr-mpeg4-taylor-h263-mexican.3gp
	1 Audio + 2 Video tracks

track 2: taylor of panama

track3: the Mexican



	amr-mpeg4-taylor-h264-mexican.3gp
	1 Audio + 2 Video tracks

track 2: taylor of panama

track3: the Mexican



	acc-h263-taylor-h264-mexican.3gp
	1 Audio + 2 Video tracks

track 2: taylor of panama

track3: the Mexican



	acc-h264-taylor-mpeg4-mexican.3gp
	1 Audio + 2 Video tracks

track 2: taylor of panama

track3: the Mexican



	acc-mpeg4-taylor-h263-mexican.3gp
	1 Audio + 2 Video tracks

track 2: taylor of panama

track3: the Mexican



	acc-mpeg4-taylor-h264-mexican.3gp
	1 Audio + 2 Video tracks

track 2: taylor of panama

track3: the Mexican



	
	


Special Notes: 

In 3gpp spec, there is not clear requirement for sequence numbers and timestamps across FCS switches.  It is suggested that
1) The RTP sequence number for the first packet after content switching will be the next following the last packet before switching, i.e. increase by one. The RTP timestamp will be continuous and monotonic across FCS switches. 
2) If the RTP-Info returned after an FCS switch has a new SSRC, then is it okay to start a new sequence number / timestamp space (i.e. to not have these be monotonic / continuous relative to the content before the FCS switch?)
Implementation difficulties and side effects of these suggestions can be recorded for discussion. 
Test Items: 

Test1: Pipelined Start-up

The client probes the server features during the optional DECRIBE interaction. 

Check :that 

___If the first set-up message does not contain a”Require” header but contains “Supported: 3gpp-pipelined” header
___If the response of the first set-up message of client has “Supported” header field and one of its value shall be “3gpp-pipelined”

___If all other set-up message contains a “Require: 3gpp-pipelined” header.

___If pipelined Requests header with startup-id is used until client receives the session ID, startup-id is unique for a particular TCP connection. Piplined requests using this header must be sent on the same TCP connection. 

___If the sequence is similar to the following figure:
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Test2: Unsuccessful Pipelined Start-up

The client uses the pipelined start-up feature towards a server which does not support this feature. The client does not probe the server. Instead, the client use saved SDP. 

Check: that 
___If the first set-up message does not contain a”Require: 3gpp-pipelined” header but contain “Supported: 3gpp-pipelined” header
___If the response of the first set-up message of client has “Supported” header field and there shall be no “3gpp-pipelined”

___If the client doesn’t send messages with “Require” header (if it sends, this is wrong because server signaled ‘unsupported, using no 3gpp-pipelined value in the previous “Supported” header field).

___If the server response with “551 Option Not Supported” if “Require” is received, because ignoring this parameter would not have the desired effect and is not `acceptable. The 551 reply shall also include the unsupported features in the “Unsupported” header field.
___If the client sends setup and play without require header, the media stream out correctly.
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Test3: Capability Handling

The PSS client shall determine the PSS server’s capabilities and indicate its own capabilities to the server using the “Supported” header field as early as possible
If the first message client will send is Describe, client sends Describe with the “Supported” header. Check that 

___If Server’s response includes its corresponding “Supported” header with the features it supports, and then the client use the feature accordingly
___ If Server responds without a Supported header field, the client assume that the server does not support any of the indicated features
___Sequence similar to:
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If the first message client will send is OPTIONS, the client tried to probe the sever using OPTIONS message. Check that 

___If Server’s response includes its corresponding “Supported” header with the features it supports, and then the client use the feature accordingly

___ If Server responds without a Supported header field, the client assume that the server does not support any of the indicated features

___Sequence similar to:
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Test4: Successful Content Switch with available SDP--- both old media stream URLs and new stream URLs are indicated in the “Switch-Stream” header field of a PLAY request 

The client has retrieved the SDP prior to the content switch, the SDP is still valid at the time of content switch and the client has probed the server features during an earlier interaction. After the session starts for about 5 or 10 seconds, the client tries to switch content using feature tag “3gpp-switch”.  Client sends both old media stream URLs and new stream URLs are indicated in the “Switch-Stream” header field of a PLAY request. Test the following cases respectly:

Case I: new stream has the samecodec configure as the old stream. 

Case II: new stream has different codec configure than the old stream. 

Check that

___If the server immediately execute the new PLAY request to terminate the old streams and start sending the new streams
___If the Server streams new contents to client after sending out the PLAY response

___If each new stream is sent reusing the transport parameters (e.g. the same RTP/RTCP port pair) of the old media stream for the new media stream.
___If the client treats the media streams after the receives new media streams correctly, and the client is able to handle the changed codec configuration correctly

___SSRC may not be sent by server only if SSRC haven’t changed; otherwise, a RTP-Info header with the new SSRC(s) shall be included in the 200 OK responds to PLAY.
___Sequence similar to: (simplified)
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Test5: Successful Content Switch with available SDP --- Adding Media components to an ongoing session

The client has retrieved the SDP prior to the content switch, the SDP is still valid at the time of content switch and the client has probed the server features during an earlier interaction. Start playing only one media stream (audio or video) for about 10 seconds, and then the client tries to switch content using feature tag “3gpp-switch” and switch to the content with both audio and video streams to the session. Check that

___If the client first switches the content to get the new data as quickly as possible, which means switch content before the client adds a new media component

___If the client pipelines the SETUP requests for the new components after the content switching request, and the client issues a PLAY request after the SETUP of the new media components was sent 

___If the session id value of the already established session shall be part of the SETUP request header to indicate the relation of the media component to the already established components.  

___If the Server streams new contents to client after sending out the PLAY response

___The client receives new media streams correctly

___ If in server’s Switch-Stream response, SSRC may not be included only if SSRC haven’t changed; otherwise, a RTP-Info header with the new SSRC(s) shall be included in the 200 OK responds to PLAY.

___If RTP-Info is presented in server’s 200 OK respond to PLAY for the newly added component

___Sequence similar to: (simplified)
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Test6: Successful Content Switch with available SDP --- Removing Media components from a session

The client has retrieved the SDP prior to the content switch, the SDP is still valid at the time of content switch and the client has probed the server features during an earlier interaction. Test the following cases:

Case #1: Start playing both audio and video media stream, and after 5-10 seconds, the client tries to remove one of the existing stream.
Case #2: Start playing both audio and video media stream, and after 5-10 seconds, The client tries to switch content using feature tag “3gpp-switch”,  the content in the new SDP contains fewer media components than the previous content.
Case #3: Start playing only one media stream (audio or video), and after 5-10 seconds, the client tries to remove the existing stream.
Check that,

___ If the client sends a PLAY request with a “Switch-Stream” header indicating the URL of the media stream to be torn down as the old media stream, and no URL for the new media stream is specified. 

___If the server replies with a success response message and a “Session” header field, even if the session contains no more media streams. 

___If the server stops streaming the indicated media streams and release the used UDP ports for this media component and free the associated resources. 
___If the other media streams are not interrupted. 

___If both client and the server release the resources for the unused streams without explicit TEARDOWN signalling.

___If the PSS client shall only use TEARDOWN to completely tear down the whole session.

___ If case#2 sequence similar to: (simplified)
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Test7: Successful Content Switch with available SDP --- Only new stream URLs are indicated in the “Switch-Stream” header field of a PLAY request 
The client has retrieved the SDP prior to the content switch, the SDP is still valid at the time of content switch and the client has probed the server features during an earlier interaction. After the session starts for about 5 or 10 seconds, the client tries to switch content using feature tag “3gpp-switch”.  Client sends only new stream URLs are indicated in the “Switch-Stream” header field of a PLAY request and test the following cases:

I: number of new streams is the same as the number of old streams 

II: number of new streams is more than the number of old streams

III: number of new streams is less than the number of old streams
IV: number of new streams is the same as the number of old streams with codec configuration change

V: number of new streams is more than the number of old streams with codec configuration change

VI: number of new streams is less than the number of old streams with codec configuration change

Check that

___If the Server maps the media control URIs of the same media type (e.g. audio or video) in the old content to the same media type of the new session

___If server streams new contents to client after sending out the PLAY response\

___If the RTP-Info header with the new SSRC(s) is included in the 200 OK responds to PLAY.

___If the client locates and receives new media streams correctly

___Sequence similar to (when number of streams are not changed): (simplified)
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Test8: UnSuccessful Content Switch 

After the session starts for about 5 or 10 seconds, the client tries to switch content using feature tag “3gpp-switch”, but the uri or the stream identification is invalid.  Check that

___If  the server detects error and declines the switch request

___If  the media streams are continue without change until TEARDOWN or end
Test9: Successful Content Switch with available SDP --- Use aggregated control URL.

The client has retrieved the SDP prior to the content switch, the SDP is still valid at the time of content switch and the client has probed the server features during an earlier interaction. After the session starts for about 5 or 10 seconds, the client tries to switch content using feature tag “3gpp-switch”. Client sends a PLAY request with the aggregated control URI of the new content to the server. The aggregated control URI is defined in the SDP file by the session level “a=control:” attribute. Test the following cases:

I: number of new streams is the same as the number of old streams 

II: number of new streams is more than the number of old streams**
III: number of new streams is less than the number of old streams
IV: number of new streams is the same as the number of old streams with codec configuration change

V: number of new streams is more than the number of old streams with codec configuration change**
VI: number of new streams is less than the number of old streams with codec configuration change

VII: new content has more than one stream of the same media type, for example, two audios or two videos ***

Check that

___If the client adds the media control URIs of the new streams in the “Switch-Stream” header field to the RTSP PLAY method request

___If the client maps the media control URIs of the same media type (e.g. audio or video) in the old content to the same media type of the new session

___If the server includes the “Switch-Stream” header in the response

___If the Server streams new contents to client after sending out the PLAY response
___If the client receives new media streams correctly

___If both the server and the client remove the old components that the new SDP doesn’t contain, when the number of new streams is less than the number of old streams. (case III and VI)

___If in server’s Switch-Stream response, SSRC may not be included only if SSRC haven’t changed; otherwise, a RTP-Info header with the new SSRC(s) shall be included in the 200 OK responds to PLAY.

___For same number of streams case, sequence similar to: (simplified)
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Note**: If the new SDP contains more media stream types than old SDP, the client shall not use aggregated control URI to request content switching. But if the server does receive an aggregated control URI with more media streams than existing session, the server might have the following options:

Option 1: Server reply with 202 to ask for clarification, and client resend PLAY request with both old stream URL and corresponding new stream URL, and send SETUP if the client wants to add new stream to the session

Option 2: Server map the media automatically without sending out the extract new stream
Option 3: Server decline the request, continue with old content
Option 4: Server declines the request and terminates the old content

Note***: If the new content has more than one stream of the same media type, for example, two audios or two videos, the client shall not use aggregated control URI to request content switching. But if the server does receive an aggregated control URI with more than one media streams of the same media type, the server might have the following options:

Option 1: Server reply with 202 to ask for clarification, and client resend PLAY request with both old stream URL and corresponding new stream URL, and explicitly indicate which stream to switch to
Option 2: Server map the media automatically and indicate which stream it actually send in the Switch-Stream header in the response
Option 3: Server decline the request, continue with old content

Option 4: Server declines the request and terminates the old content
Test10: Successful Content Switching without available SDP 

The client has received a content URL but has not yet retrieved the SDP. The client has probed the server features during an earlier interaction. Use two contents that have both audio and video, after played the first content for about 5-20 seconds, the client tries to switch content using feature tag “3gpp-switch-req-sdp”. In this test, try to switch to a content that have one audio stream and one video stream. Check that

___If the “SDP-Requested” header is included in the PLAY request when the client performs a PLAY request to initiate a switch via content URL without specifying individual streams. The content URL used in the PLAY request is the same content URL used in a DESCRIBE. 

___If the server responds with the SDP, Session-ID, RTP-Info, and a “Switch-Stream” descriptor and begins streaming immediately.
___If the RTP-Info in the PLAY response contains the SSRC for each stream. 

___If the sever maps the media control URIs of the same media type (e.g. audio or video) in the old content to the same media type of the new session

___If the Server streams new contents to client after sending out the PLAY response

___ If the client receives new media streams correctly

___ If the client can handle both new session ID scenario and no session ID change scenario in the response from server 

___Sequence similar to: (simplified)
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Test11: Partial successful Content Switch without available SDP

The client has received a content URL but has not yet retrieved the SDP. The client has probed the server features during an earlier interaction. Use two contents that have both audio and video, after played the first content for about 5-20 seconds, the client tries to switch to a content with two video tracks using feature tag “3gpp-switch-req-sdp”. In this test, the server is not able to select the desired flows from the SDP files. Check that

___If the “SDP-Requested” header is included in the PLAY request when the client performs a PLAY request to initiate a switch via content URL without specifying individual streams. The content URL used in the PLAY request is the same content URL used in a DESCRIBE. 

___If the server responds with a 202 (Accepted) success code and with the SDP. 

___If the client then performs a switch as with SDP by specifying the streams it would like to receive. 

___If the client maps the media control URIs of the same media type (e.g. audio or video) in the old content to the same media type of the new session

___ If the Server streams new contents to client after sending out the “3gpp-switch” PLAY response
___ If the client receives new media streams correctly

___ If the client can handle both new session ID scenario and no session ID change scenario in the response from server 

___Sequence similar to: (simplified)
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Test12: Partial successful Content Switch without available SDP

The client has received a content URL but has not yet retrieved the SDP. The client has probed the server features during an earlier interaction. Begin test using the content with audio only or video only. After 5-20 seconds, the client tries to switch to a 3gp file with both audio and video content using feature tag “3gpp-switch-req-sdp”. In this test, the server is not yet able to begin transmitting all the media streams. Check that

___If the “SDP-Requested” header is included in the PLAY request when the client performs a PLAY request to initiate a switch via content URL without specifying individual streams. The content URL used in the PLAY request is the same content URL used in a DESCRIBE. 

___ If the server begins a subset of the streams and respond with a 206 (Partial Data) success code and the SDP. The “Switch-Stream” header and the “RTP-Info” header are included to indicate which streams have been selected for playback.

___if the server streams out the available content immediately 

___ if the client then performs an add content with SDP 

___ if the Server streams additional contents to client 

___ if the client receives all new media streams correctly

___ If the client can handle both new session ID scenario and no session ID change scenario in the response from server 

___Sequence similar to: (simplified)
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Test13: Partial successful Content Switch without available SDP --- with fewer media component

The client has received a content URL but has not yet retrieved the SDP. The client has probed the server features during an earlier interaction. Begin test using the content with one audio and one video track. Playing back both audio (track1) and video (track2) in the same 3gp file. After 5-20 seconds, the client tries to switch to an audio only content using feature tag “3gpp-switch-req-sdp”. In this test, fewer media components are described in the new SDP than currently in use. Check that

___If the “SDP-Requested” header is included in the PLAY request when the client performs a PLAY request to initiate a switch via content URL without specifying individual streams. The content URL used in the PLAY request is the same content URL used in a DESCRIBE. 

___ If the server responds with 200 (OK) 

___ If the client removes the unused media components

___ If the client and the server shall release the resources for the unused streams without explicit TEARDOWN signalling.
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Test 14: Successful Stream Switch in one SDP

The client has retrieved the SDP prior to the content switch, the SDP is still valid at the time of content switch and the client has probed the server features during an earlier interaction. Use the content with one audio and two video tracks in this test. Begin test with playing back both audio (track1) and video (track2) in the same 3gp file (or the same SDP if it is live stream). After 5-20 seconds, the client tries to switch content to video (track3) using feature tag “3gpp-switch-stream”.  Check that

___If the PLAY request has the “Require” header with the feature tag “3gpp-switch-stream”, and “Switch-Stream” header field with both old media stream URLs and new stream URLs.

___If the client maps the media control URIs of the same media type (e.g. audio or video) in the old content to the same media type of the new session

___If the server switches to the new media stream using the same transport parameters described in the initial SETUP request for the old media stream, and the server replies with an “RTP-Info” header indicating all active media streams in the changed session

___If the Server streams new contents to client after sending out the PLAY response\

___If the client receives new media streams correctly

___If the client treats the media streams after the receives new media streams correctly, and the client is able to handle the changed codec configuration correctly

___SSRC may not be sent by server only if SSRC haven’t changed; otherwise, a RTP-Info header with the new SSRC(s) shall be included in the 200 OK responds to PLAY.

___Sequence similar to: (simplified)
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Test 15: Successful Remove Stream from an ongoing session in one SDP

The client has retrieved the SDP prior to the content switch, the SDP is still valid at the time of content switch and the client has probed the server features during an earlier interaction. Use the content with both audio and video in this test. Begin test with playing back both audio and video in the same 3gp file (or a live content). After 5-20 seconds, the client tries to remove audio or video using feature tag “3gpp-switch-stream”.  Client sends old media stream URL(s) in the “Switch-Stream” header field of a PLAY request. Check that

___If the PLAY request has the “Require” header with the feature tag “3gpp-switch-stream”, and “Switch-Stream” header field with only the old media stream to be remove.

___The server responds with 200 (OK), and terminate the old stream in the PLAY request 

___The client removes the unused media components

___The client and the server shall release the resources for the unused streams without explicit TEARDOWN signalling.

___The PSS client shall only use TEARDOWN to completely tear down the whole session.

___Sequence similar to: (simplified)
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Test16: Switching between LIVE content and VOD content 

The client has retrieved the SDP prior to the content switch, the SDP is still valid at the time of content switch and the client has probed the server features during an earlier interaction. After the session starts for about 5 or 10 seconds, the client tries to switch content using feature tag “3gpp-switch”.  Client sends both old media stream URLs and new stream URLs are indicated in the “Switch-Stream” header field of a PLAY request. The only difference between this test and Test4 is that this test is a content switch between LIVE content and VOD content. 

___Check the same items as Test4

___Check if the “Range” header from client reflects the content change
___Check if the client disable SEEK after switched to LIVE content, and the client enables SEEK after switched to VOD content

___Check if the server is able to respond 457 (Invalid Range) to the PLAY request with “Range” value is out of bounds
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� Could you enhance more about this clause?


�Is there any use case in 3GPP document? In case of live, it has open range, while VOD has closed range. Therefore, if we mix both, the entire session must be ‘closed range’, in which only PAUSE might be possible(no SEEK).
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Session: xxxx







v=0



o=- 950814089 950814089 IN IP4 144.132.134.67



s=audio only 



e=foo@pssserver.com



c=IN IP4 0.0.0.0 



t=0 0



a=range:0-139.32 



a=control:*



m=audio 0 RTP/AVP 97



b=AS:16



b=TIAS:12200



a=maxprate:10



b=RR:600



b=RS:200



a=rtpmap:97 AMR/8000



a=fmtp:97 octet-align=1



a=range:0-139.32



a=control:trackID=65434



TP-Info:url=rtsp://pssserver.com/content2/trackid=1,seq=0,ssrc=11111111











Media Data (video-1)







(example SDP)
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SERVER







Session-ID 63451623







551 Option Not Supported 



Unsupported:3gpp-pipelined







551 Option Not Supported 



Unsupported:3gpp-pipelined







SDP available at the client, client has not probed the server features yet







PLAY rtsp:// pssserver.com/content1







Pipelined-Requests:204060 







SETUP rtsp:// pssserver.com/content1/audio







Pipelined-Requests:204060  







SETUP rtsp://pssserver.com/content1/video







Pipelined-Requests:204060 







200 OK (audio)







Session-ID 63451623







  Media Data (video)







 







 Media Data (audio)







200 OK (play)







Pipelined- Session-ID 63451623











200 OK (video)







Session-ID 63451623
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SETUP rtsp:// pssserver.com/content1/audio







PLAY rtsp:// pssserver.com/content1







Require:3gpp-pipelined







Require:3gpp-pipelined
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Describe rtsp:// pssserver.com/content1







Supported:3gpp-pipelined 3gpp-switch 







3gpp-switch-req-sdp 3gpp-switch-stream







200 OK







3gpp-pipelined 3gpp-switch 







3gpp-switch-req-sdp 3gpp-switch-stream
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OPTIONS rtsp:// pssserver.com/RTSP/1.0







Cseq:1







Supported:3gpp-pipelined 3gpp-switch 







3gpp-switch-req-sdp 3gpp-switch-stream







200 OK







Cseq:1







Public:OPTIONS,DESCRIBE,SETUP,PLAY,PAUSE,TEARDOWN







Supported: 3gpp-pipelined 3gpp-switch 







3gpp-switch-req-sdp 3gpp-switch-stream












