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-------------------------------------------        First Change        ------------------------------------------------
8.2.2.14
SDP for FEC repair packet streams
The repair packet stream is indicated in SDP using a media block with the protocol identifier “UDP/MBMS-REPAIR”. The media type shall be “application”. The FEC parameters, FEC encoding ID, FEC instance ID, FEC-OTI-Extension information and repair parameters (min-buffer-time) are signalled using the mechanisms defined in 8.3.1.9. A single FEC declaration shall be indicated using the “a=FEC” attribute. 

The mapping of the FEC source block flow ID (see sub-clause 8.2.2.6) to the destination IP address and UDP port are done using the SDP attribute “a=mbms-flowid” defined in sub-clause 8.3.1.9.

Interleaving is signalined using the “X-3gpp-FEC-Interleaving” attribute, which also gives the arrangement of the flows in the source block and by consequence their transmission order. The “X-3gpp-FEC-Interleaving” attribute is defined in sub-clause 8.3.1.11.
------------------------------------------       Second Change        -----------------------------------------------
8.3.1.11
Interleaving Signaling

When interleaving is used in combination with FEC protection of an MBMS service, the BM-SC indicates to receivers the order of transmission of the media units of a source block using the “X-3gpp-FEC-Interleaving” attribute. It also indicates whether intra-stream interleaving has been performed or not for each of the flows in the FEC source block.

The “X-3gpp-FEC-Interleaving” attribute is defined as follows:


Interleaving=”X-3gpp-FEC-Interleaving:” SP flow_interleaving *(“,” flow_interleaving) CRLF

flow_interleaving=flowID “=” [“ordered” / “mixed” / ”reverse”] 
flowID is the indentification of the flow as described in section 8.3.1.9. The intra-stream interleaving modes may result in un-changed tranmission order (“Ordered”), a mixed transmission order (“Mixed”), or a reversed transmission order (“Reverse”). For a flow that is not listed in the X-3gpp-FEC-Interleaving attribute, the receiver should assume that no particular intra- or inter-stream interleaving has been performed. The transmission order does not preculde that some media units of a lower priority stream are interleaved with the media units of higher priority stream.  
-------------------------------------------        Third Change        ------------------------------------------------
8.2.2.15
Signalling example for FEC

This sub-clause contains a complete signalling example for a MBMS multicast mode session using FEC with a Service description, a SDP for the streaming delivery method, a SDP for the FEC repair stream, and a security description. 

The top element is the security description that 

<?xml version="1.0" encoding="UTF-8"?>

<bundleDescription

xmlns="urn:3GPP:metadata:2005:MBMS:userServiceDescription"

xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"


fecDescriptionURI="http://www.example.com/3gpp/mbms/session1-fec.sdp">


<userServiceDescription


serviceId="urn:3gpp:0010120123hotdog">



<deliveryMethod




sessionDescriptionURI="http://www.example.com/3gpp/mbms/session1.sdp"





protectionDescriptionURI="http://www.example.com/3gpp/mbms/sec-descript"/>


</userServiceDescription>


</bundleDescription>

The security description has the URI: http://www.example.com/3gpp/mbms/sec-descript 

<?xml version="1.0" encoding="UTF-8"?>

<securityDescription 


xmlns="urn:3GPP:metadata:2005:MBMS:securityDescription" 


xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"


confidentialityProtection="true" 


integrityProtection="true" 


uiccKeyManagement="true"


<keyManagement



waitTime="5"



maxBackOff="10">



<serverURI>http://register.example.com/</serverURI>



<serverURI>http://register2.example.com/</serverURI>


</keyManagement>


<keyId>



<mediaFlow flowID="FF1E:03AD::7F2E:172A:1E24/4002">




<MSK>





<keyDomainID>aMoM</keyDomainID>





<MSKID>aMoAAA==</MSKID>




</MSK>



</mediaFlow>



<mediaFlow flowID="FF1E:03AD::7F2E:172A:1E24/4004" srtpAuthenticationTagLength="4">




<MSK>





<keyDomainID>GM8M</keyDomainID>





<MSKID>aMkAAA==</MSKID>




</MSK>



</mediaFlow>


</keyId>


<fecProtection



fecEncodingId="1"/>

</securityDescription>

An example of how the SDP http://www.example.com/3gpp/mbms/session1.sdp could look for a session containing two media streams that are FEC protected. In this example we have assumed an audiovisual stream, using 56 kbps for video and 12 kbps for audio. In addition another 300 bits/second of RTCP packets from the source is used for the each of the sessions. Hence, the total media session bandwidth is 56+12+0.3+0.3 = 68.6 kbps. 

v=0
o=ghost 2890844526 2890842807 IN IP4 2001:210:1:2:240:96FF:FE25:8EC9
s=3GPP MBMS Streaming SDP Example
i=Example of MBMS streaming SDP file
u=http://www.infoserver.example.com/ae600
e=ghost@mailserver.example.com
c=IN IP6 FF1E:03AD::7F2E:172A:1E24
t=3034423619 3042462419

b=AS:62

b=TIAS: 60500

a=maxprate: 25

a=source-filter: incl IN IP6 * 2001:210:1:2:240:96FF:FE25:8EC9

a=FEC-declaration:0 encoding-id=1; instance-id=0

m=video 4002 UDP/MBMS-FEC/RTP/AVP 96

b=TIAS:55000
b=RR:0

b=RS:300

a=rtpmap:96 H263-2000/90000
a=fmtp:96 profile=3;level=10
a=framesize:96 176-144
a=FEC:0

a=maxprate:15

m=audio 4004 UDP/MBMS-FEC/RTP/AVP 98

b=TIAS: 11500

b=RR:0

b=RS:300

a=rtpmap:98 AMR/8000

a=fmtp:98 octet-align=1
a=FEC:0

a=maxprate:10
The FEC stream used to protect the above RTP sessions and a MIKEY key stream has the below SDP (http://www.example.com/3gpp/mbms/session1-fec.sdp):

v=0
o=ghost 2890844526 2890842807 IN IP6 2001:210:1:2:240:96FF:FE25:8EC9
s=3GPP MBMS Streaming FEC SDP Example
i=Example of MBMS streaming SDP file
u=http://www.infoserver.example.com/ae600
e=ghost@mailserver.example.com
c=IN IP6 FF1E:03AD::7F2E:172A:1E24
t=3034423619 3042462419

b=AS:15

a=FEC-declaration:0 encoding-id=1

a=FEC-OTI-extension:0 ACAEAA==
a=mbms-repair: 0 min-buffer-time=2600

a=source-filter: incl IN IP6 * 2001:210:1:2:240:96FF:FE25:8EC9

m=application 4006 UDP/MBMS-REPAIR *

b=AS:15

a=FEC:0 

a=mbms-flowid: 1=FF1E:03AD::7F2E:172A:1E24/4002, 2=FF1E:03AD::7F2E:172A:1E24/4003, 3=FF1E:03AD::7F2E:172A:1E24/4004, 4=FF1E:03AD::7F2E:172A:1E24/4005, 5=FF1E:03AD::7F2E:172A:1E24/2269

a=X-3gpp-FEC-Interleaving: 1="reverse", 2="ordered"
-------------------------------------------        Last Change        ------------------------------------------------
Annex G Guidelines for Channel Tune-in and Switch Time Reduction
G.1 Interleaving for Tune-in Time Reduction of FEC protected MBMS Services
Interleaving may be applied to source blocks before FEC encoding to re-arrange the order of transmission of the UDP packets. Target of the interleaving is to provide high priority and correctly decodeable media units in a way that maximizes the resulting media duration at the receivers that tune in at that specific source block. The interleaver may operate at two different levels:
· Inter-stream interleaving: prioritize the media streams and arrange their transmission order according to the ascending order or priorities. I.o.w. high priority data e.g. audio data is transmitted towards the end of the source block.

· Intra-stream interleaving: high priority media data units such as Random Access Points of a video stream are transmitted towards the end of a source block.
The interleaving procedure enables receivers to reliably decode and present media data that has been received from a fraction of the tune-in source block. 

Interleaving is transparent to legacy receivers. The interleaving procedure is signaled as specified in section 
G.1.1 Receiver Behavior
A UE that desires to make use of the interleaving to reduce the tune-in time may start the playout earlier than dictated by the min-buffer-time value.
Instead, the UE may schedule the first media unit of the succeeding source block to be played out after the min-buffer-time. It may then estimate the appropriate time for starting early playout based on the amount of media duration that was received from the current block, the playout time of the earliest media unit of the next source block, and the highest presentation time of the media units of the current source block.
The early playout behavior is depicted by the following figure.
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Figure 1 Early play out of interleaved media data of a FEC protected MBMS service
�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.   Use the format of document number specified by the � HYPERLINK "http://www.3gpp.org/About/WP.htm" ��3GPP Working Procedures�.


�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.  It consists of at least four digits, padded with leading zeros if necessary.


�PAGE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".


�PAGE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR was written and (normally) to which it will be applied if it is approved. Make sure that the latest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��� � HYPERLINK "http://www.3gpp.org/specs/specs.htm" ��http://www.3gpp.org/specs/specs.htm�.


�PAGE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.


�PAGE \# "'Page: '#'�'"  �� Mark one or more of the boxes with an X.


�PAGE \# "'Page: '#'�'"  �� SIM / USIM / ISIM applications.


�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line, but if this is not possible, do not enter hard new-line characters.  Do not use redundant information such as "Change Request number xxx to 3GPP TS xx.xxx".


One or more organizations (3GPP Individual Members) which drafted the CR and are presenting it to the Working Group.


For CRs agreed at Working Group level, the identity of the WG.  Use the format "xn" where �	x = "C" for TSG CT, "R" for TSG RAN, "S" for TSG SA, "G" for TSG GERAN; �PAGE \# "'Page: '#'�'"  ���	n = digit identifying the Working Group; for CRs drafted during the TSG meeting itself, use "P". �Examples: "C4", "R5", "G3new", "SP".


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, A, B & C CRs for Release 4 and later. A list of work item acronyms can be found in the 3GPP work plan. See �� HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm" ��http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm� .


�PAGE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.  Format to be interpretable by English version of MS Windows ® applications, e.g. 19/02/2006.


�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed. For more detailed help on interpreting these categories, see Technical Report �HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/21900.htm"��21.900� "TSG working methods".


�PAGE \# "'Page: '#'�'"  �� Enter a single release code from the list below.


�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR were to be rejected. It is mandatory to complete this section only if the CR is of category "F" (i.e. correction), though it may well be useful for other categories.


�PAGE \# "'Page: '#'�'"  �� Enter the number of each clause which contains changes.   Be as specific as possible (ie list each subclause, not just the umbrella clause).


�PAGE \# "'Page: '#'�'"  �� Tick "yes" box if any other specifications are affected by this change.  Else tick "no".  You MUST fill in one or the other.


�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected or the CRs which are linked.


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.





_1286866437.vsd
source block #i


source block #i+1


source block #i+2


Tune-in time


Reception  timeline


min-buffer-time


early playout start



