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[bookmark: _Toc26286540]=====  CHANGE  =====
8.3.1.10	Buffer Requirement Signaling
Due to the variable bitrate nature of some media streams (especially video streams), initial buffering at the receiver becomes necessary to smooth out those variations. The initial buffering delay SHOULD be signaled to the receiver in the SDP using the following media level attribute:
-	"a=X-initpredecbufperiod:<initial pre-decoder buffering period>"
For H.263 video streams, the "X-initpredecbufperiod" indicates the required initial pre-decoder buffering period specified according to Annex G of 3GPP TS 26.234 [47].
For H.264 video streams, the "X-initpredecbufperiod" [47] indicates the nominal removal time of the first access unit from the coded picture buffer (CPB).
For H.265 (HEVC) video streams, the "X-initpredecbufperiod" [47] indicates the nominal removal time of the first decoding unit from the coded picture buffer (CPB). 
Note that X-initpredecbufperiod is expressed as clock ticks of a 90-kHz clock. Hence, conversion may be required if the RTP timestamp clock frequency is not 90 kHz.
=====  CHANGE  =====
[bookmark: _Toc26286720]11.9	MBMS Feature Requirements
MBMS features enable the BM-SC to signal to the UE the set of capabilities that are required for the consumption of the MBMS user service. The required capability list is indicated in the MBMS User Service Description of the corresponding MBMS user service as defined in section 11.2.1.
The MBMS UE shall not attempt to receive the service if it detects that at least one required capability, indicated in the USD, is not supported or not understood. The introduction of new features is possible and assumes that unidentified features shall be interpreted by the UE as a requirement that cannot be fulfilled.
The following list of features is currently identified:

Table 2 - MBMS Feature Requirement List
	Service Capability
	References
	Recognized Feature Values (Integer)

	Speech
	as defined in clause 10.2
	0

	AMR-WB
	as defined in clause 10.2
	1

	Enhanced aacPlus 
	as defined in clause 10.3
	2

	Extended AMR-WB 
	as defined in clause 10.3
	3

	Synthetic audio 
	as defined in clause 10.4
	4

	H.263
	as mentioned in clause 10.5 (of Release 10)
	5

	H.264 Constrained Baseline Profile Level 1b 
	as defined in clause 10.5 (of Release 6)
	6

	Still images 
	as defined in clause 10.6
	7

	Bitmap graphics 
	as defined in clause 10.7
	8

	Vector graphics 
	as defined in clause 10.8
	9

	Text 
	as defined in clause 10.9
	10

	Timed text 
	as defined in clause 10.10
	11

	3GPP file format 
	as defined in clause 10.11
	12

	H.264 Constrained Baseline Profile Level 1.2 
	as defined in clause 10.5 (of Release 7)
	13

	Scene Description 
	as defined in clause 10.12
	14

	MBSFN mode in UTRAN
	as defined in 3GPP TS 25.346 (of Release 7)
	15

	H.264 Constrained Baseline Profile Level 1.3
	as defined in clause 10.5 (of Release 9)
	16

	AHS
	as defined in clause 5.6 (of Release 9)
	17

	3GP-DASH
	as defined in clause 5.6 (of Release 10)
	18

	H.264 Progressive High Profile Level 3.1
	as defined in clause 10.5 (of Release 11)
	19

	Frame-packed stereoscopic 3D video
	as defined in clause 10.5 (of Release 11)
	20

	H.265 (HEVC) Main Profile, Main Tier, Level 3.1
	as defined in clause 10.5 (of Release 12)
	21

	MBMS User Service Discovery / Announcement Profile 1a
	Service capabilities as defined in Annex L.2
	22

	MBMS User Service Discovery / Announcement Profile 1b
	Service capabilities as defined in Annex L.3
	23

	MBMS User Service Discovery / Announcement Profile for Transparent delivery
	Service capabilities as defined in Annex L.5
	24

	Virtual reality
	Service capabilities as defined in clause 10.13
	25

	Profile 1c
	Service capabilities as defined in Annex L.3A
	26



The list of features may be extended in the future.
=====  CHANGE  =====
[bookmark: _Toc26286817]L.2.3	Service Announcement (SA) File structure
Service announcement metadata shall be transported via MBMS Download Delivery. A Service Announcement file (SA file) shall be formatted as an aggregated Multipart MIME file of multipart/related type as defined in clause 5.2.6. All metadata fragments of one MBMS User Server shall be contained within the same SA file. The SA file may contain metadata fragments of more than one MBMS User Service. 
An SA file shall be uniquely identified by its URL, and provided as the value of the Content-Location field in FDT Instances. Its MIME type is provided as value of the Content-Type field in FDT Instances. When a USBD or any other metadata fragment of an MBMS User Service is updated, an updated SA file shall be transmitted with a new Content-MD5 value in the FLUTE FDT Instance describing the file with the same URL. The UE shall use the Content-MD5 to identify new SA File versions.
The SA file shall contain exactly one metadata envelope, and for each service, at least an USBD (with one userServiceDescription element), one Session Decription, and one Schedule Description fragment. Optionally, the SA file may contain Associated Delivery Procedure Description (ADPD). For DASH services, the SA file may further contain the Media Presentation Description (MPD) , the Application Service Description (ASD) whose content is the unified MPD,  and all Initialization Segment Description (ISD) metadata fragments of the MBMS User Service. For HLS services, the SA file may further contain the Application Service Description (ASD) whose content is the Master Playlist [X][144] and all Initialization Segment Description (ISD) metadata fragments [144]. 
Some metadata fragments may be added and / or updated in-band with the content as defined in clause L.2.8. When metadata fragments are referenced, but not delivered within the SA file, such as the case of the Associated Delivery Procedure Description, the metadata fragments shall be provided as in-band fragments as defined in clause L.2.8. The SA file might not include Associated Delivery Procedure Description (ADPD) fragments in multiple BMSC deployments where different serviceURLs are used to direct file repair and reception reporting to different services on each BM-SC.
The metadata envelope shall be included as the root body part on the SA file and shall include a list of item child elements, with one item instance for every included metadata fragment. The metadataURI attribute of a given item element shall represent a unique and absolute HTTP URL referencing the metadata fragment associated with that item. The metadata envelope in the SA file shall not include the metadataFragment element, i.e., the metadata envelope does not embed a metadata fragment, as described in section 11.1.4. This is shown in the example in clause L.2.10.
The SA file should contain all DASH Initialization Segment Description metadata fragments, which are referenced by all broadcast Representations on any Media Presentation Description fragment, referenced by r9:mediaPresentationDescription element, included in the SA file. Any Initialization Segment Description fragment in the SA file shall be base64 encoded. The URL in the metadataURI in the metadata envelope and the Content-Location field in the Multipart MIME boundary header shall contain the same Initialization Segment Description URL, which is included in the MPD to reference the ISD.
The SA file should contain all HLS Initialization Segment Description fragments, each of which contains a Media Initialization Section [X][144], which are referenced by the broadcasted HLS Media Playlists. Any HLS Initialization Segment Description fragment in the SA file shall be base64 encoded. The URL in the metadataURI in the metadata envelope and the Content-Location field in the Multipart MIME boundary header shall contain the same Media Initialization Section URL, as given in the HLS Media Playlists with the EXT-X-MAP tag [X][144].

The SA file shall be compressed using the RFC 1952 [42] content/transport encoding for transmission and shall have a .gzip file extension. The multipart MIME file shall be carried as a compressed (gzipped) file and uncompressed by the MBMS client, i.e., FLUTE level compression is not to be used.
As allowed in RFC1952, the gzip file format shall include the original file name and the FLG.FNAME flag shall be set to true. This allows for the uncompressed file name to be signaled in gzip files.
=====  CHANGE  =====
[bookmark: _Toc26286819]L.2.5	User Service Bundle Description Fragment
The MBMS User Service Bundle Description (USBD) describes only a single user service in the Multipart MIME file. There shall be one userServiceDescription element per USBD. To announce multiple MBMS User Services, there shall be separate USBD instances for each MBMS User Service within the Multipart MIME file.
Each MBMS User Service instance is described through the following metadata fragments. For each MBMS User Service instance, exactly one bundleDescription element shall be present, which shall contain exactly one userServiceDescription element. The userServiceDescription element shall contain exactly one deliveryMethod element and exactly one r9:schedule element. The deliveryMethod element references a Session Description in the form of an SDP file, which shall describe one MBMS Download Delivery Session. 
The USBD shall contain the requiredCapabilities element with its feature child element. The feature element value shall be set to "22", which identifies the "MBMS User Service Discovery / Announcement Profile 1a", as defined in clause 11.9. 
In the case of Live DASH services, the userServiceDescription element shall also contain exactly one r9:mediaPresentationDescription element, which references a DASH Media Presentation Description (MPD). 
In the case of Live DASH services, the userServiceDescription element may also contain one r12:appService element, with a MIME type containing  "application/dash+xml", which references an Application Service Description whose content is a unified MPD (see subclause 7.6).
In the case of Live DASH services based on a CMAF profile [116][145], the userServiceDescription element may also contain one r12:appService element, with a MIME type containing  "application/dash+xml profiles=' urn:mpeg:dash:profile:cmaf:2019'" or a compatible signaling as documented in clause 5.6.
In the case of Live HLS services, the userServiceDescription element shall also contain exactly one r12:appService element with the mimeType attribute set to "application/vnd.apple.mpegurl", which references an Application Service Description whose content is an HLS Master Playlist [144x].
In the case of hybrid Live DASH/HLS services, the userServiceDescription element:
-	shall contain exactly one r9:mediaPresentationDescription element, which references a DASH Media Presentation Description (MPD);
-	should contain one r12:appService element, with a MIME type containing "application/dash+xml profiles=' urn:mpeg:dash:profile:cmaf:2019", which references an Application Service Description whose content is a unified MPD (see subclause 7.6); and
-		shall contain exactly one r12:appService element with the mimeType attribute set to 			"application/vnd.apple.mpegurl", which references an Application Service Description whose content is an HLS 	Master Playlist [144x].
The USBD fragment may contain an r9:availabilityInfo element, with one or more infoBinding elements. The infoBinding element shall contain the child elements radioFrequency and serviceArea. If the r9:availabilityInfo element is absent, then the device shall assume that the corresponding MBMS User Service offering is not geographically constrained within the service area footprint of the MBMS service operator.
For this service announcement profile and for E-UTRAN, the UE shall ignore the radioFrequency child element. Instead, the UE shall read and use the radio frequency from the E-UTRAN System Information Block 15 (SIB), which provides the binding between the frequency agnostic Service Area ID (SAI) and the radio frequency.
This is the list of supported attributes and elements:
-	Mandatory
-	bundleDescription.sv:schemaVersion
-	set as specified for the schema version in use
-	bundleDescription.userServiceDescription 
-	bundleDescription.userServiceDescription.serviceId 
-	bundleDescription.userServiceDescription.r7:serviceClass
-	bundleDescription.userServiceDescription.deliveryMethod
-	bundleDescription.userServiceDescription.deliveryMethod@sessionDescriptionURI
-	bundleDescription.userServiceDescription.deliveryMethod.sv:delimiter
-	set to 0 and positioned as specified by the schema version in use
-	bundleDescription.userServiceDescription.requiredCapabilities
-	bundleDescription.userServiceDescription.requiredCapabilities.feature
-	bundleDescription.userServiceDescription.r9:schedule 
-	bundleDescription.userServiceDescription.sv:delimiter
-	set to 0 and positioned as specified by the schema version in use
-	Mandatory for DASH services
-	bundleDescription.userServiceDescription.r9:mediaPresentationDescription
Optional for DASH services
-	bundleDescription.userServiceDescription.r12:appService
-	Mandatory for HLS services
-	bundleDescription.userServiceDescription. r12:appService
-	Optional
-	bundleDescription.userServiceDescription.name 
-	bundleDescription.userServiceDescription.serviceLanguage
-	bundleDescription.userServiceDescription.r9:availabilityInfo
-	bundleDescription.userServiceDescription.r9:availabilityInfo.infoBinding.serviceArea
-	A list of serviceArea advertises SAIs where the service is available – requires SIB15 support
-	bundleDescription.userServiceDescription.r9:availabilityInfo.infoBinding.radioFrequency
-	Includes at least one radioFrequency
-	bundleDescription.userServiceDescription.deliveryMethod
-	bundleDescription.userServiceDescription.deliveryMethod@associatedProcedureDescriptionURI
-	bundleDescription.userServiceDescription.deliveryMethod@accessPointName
-	accessPointName – may be set to the same value for all services
	bundleDescription.userServiceDescription.deliveryMethod.r12:broadcastAppService

This is the list of not supported attributes and elements: 
-	bundleDescription@fecDescriptionURI.
-	bundleDescription.userServiceDescription@accessGroup
-	bundleDescription.userServiceDescription.serviceGroup
-	bundleDescription.initializationRandomization
-	bundleDescription.terminationRandomization
-	bundleDescription.userServiceDescription.initializationRandomization
-	bundleDescription.userServiceDescription.terminationRandomization
-	bundleDescription.userServiceDescription.r8:Registration
-	bundleDescription.userServiceDescription.deliveryMethod@accessGroupID
-	bundleDescription.userServiceDescription.deliveryMethod@protectionDescriptionURI
-	bundleDescription.userServiceDescription.deliveryMethod.r8:alternativeAccessDelivery
	bundleDescription.userServiceDescription.deliveryMethod.r12: broadcastAppService.serviceArea
-	
-	bundleDescription.userServiceDescription.deliveryMethod.r12:unicastAppService
-	bundleDescription.userServiceDescription.deliveryMethod.r12:appComponent
-	bundleDescription.userServiceDescription.deliveryMethod.r12:serviceArea
-	bundleDescription.userServiceDescription.deliveryMethod@r12:inbandMetadata
-	bundleDescription.userServiceDescription.r12:appService.identicalContent
-	bundleDescription.userServiceDescription.r12:appService.alternativeContent
-	bundleDescription.userServiceDescription.r12:KeepUpdatedService
=====  CHANGE  =====
[bookmark: _Toc26286825]L.3	MBMS User Service Discovery / Announcement Profile 1b
The function of Service Discovery is to allow UEs to find the available MBMS User Services defined on the MBMS enabled network and the associated service access information (e.g. FLUTE session parameters, TMGI, file repair servers, etc.) for MBMS User Services of interest. The UE needs the service access information to initiate the reception of a particular MBMS User Service, and to find the data associated with the MBMS User Service on the radio interface.
The Service Announcement Profile defined in this clause follows the principles of the Service Announcement Profile 1a as defined in clause L.2 with the following constraints:
-	Service Announcement metadata fragments shall be delivered as one SA file. 
-	In the case of Live DASH Services, the SA file shall contain the Media Presentation Description (MPD) fragment for the MBMS User Service, referenced by the r9:mediaPresentationDescription element in the USBD. If the USBD also references an Application Service Description fragment with the r12:appService element, the SA file shall also contain the Application Service Description fragment whose content is the unified MPD fragment.
-	In the case of Live HLS Services, the SA file shall contain the Application Service Description fragment whose content is a Master Playlist as defined in [144X] for the MBMS User Service, referenced by the r12:appService element in the USBD.
-	In the case of Live hybrid DASH/HLS Services, the SA file shall contain:
-	the Media Presentation Description (MPD) fragment for the MBMS User Service, referenced by the r9:mediaPresentationDescription element;
-	the Application Service Description (ASD) fragment whose content is the unified MPD, if the USBD also references an ASD fragment with the r12:appService element whose MIME type contains "application/dash+xml"; and 
-	the Application Service Description (ASD) fragment whose content is the HLS master playlist fragment for the MBMS User Service, referenced by the r12:appService element in the USBD, with the mimeType attribute set to "application/dash+xml profiles=' urn:mpeg:dash:profile:cmaf:2019".
 
-	In the case of Live DASH Services, the SA file shall contain (all) needed Initialization Segment Description (ISD) fragments for the MBMS User Service. 
	In the case of Live HLS Services, the SA file shall contain (all) needed Initialization Segment Description (ISD) fragments whose content is a Media Initialization Section ([144x]) for the MBMS User Service.-
	In the case of Live hybrid DASH/HLS Services, the SA file shall contain (all) needed Initialization Segment Description (ISD) fragments for the MBMS user service, used as Initialization Segment by the DASH clients, and used as Media Initialization Section by the HLS clients.

-	Each In-Band Fragment shall be embedded in one Metadata Envelope as defined in clause 11.1.4. Each metadata envelope shall contain exactly one metadata fragment. 
-	The feature child element of the requiredCapabilities element shall have the value "23", corresponding to the "MBMS User Service Discovery / Announcement Profile 1b", as defined in clause 11.9. 


