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Abstract
This contribution aims to define the carriage of H.BWC/T.261 bitstreams within the ISO base media file format. The storage of H.BWC/T.261 bitstreams utilizes the existing functionalities of the ISO base media file format and introduces necessary extensions to accommodate the features of H.BWC/T.261.
Proposal
The carriage of biomedical and general waveform signal coding was initially presented in VCEG-BZ09. The current proposal includes modifications to align with the characteristics of H.BWC/T.261, indicated by yellow highlights.
X. Carriage of Biomedical and general waveform signal coding in ISO base media file format
[bookmark: _Toc99352072][bookmark: _Toc99631689]X.1 General
This clause specifies the carriage of biomedical and general waveform signal (BGW) coding in the ISO base media file format. Subclause X.2 provides an overview of H.BWC/T.261 storage as defined by this clause. the signalling of random-access points for independently decodable frames (IF). X.3 specifies the decoder configuration record for biomedical and general waveform signal coding. X.4 specifies the biomedical and general waveform signal coding configuration box. X.5 specifies the sample entry for track storing H.BWC/T.261 coding bitstreams. X.6 describes the signalling of random access points. X.7 specifies the usage of entity groups when a H.BWC/T.261 coding bitstream is divided into multiple tracks. X.8 specifies the mime type for tracks storing H.BWC/T.261 coding bitstreams.
X.2 Overview of H.BWC/T.261 storage
An H.BWC/T.261 bitstream can be placed in tracks in different ways, which are the following:
a) All channel groups of all substreams in one track;
b) One or more channel groups, from the same or different substreams, within an individual track;
c) Each substream in its own track. 
An H.BWC/T.261 bitstream is represented by one or more tracks in a file. A track uses the 'wave' handler type in the HandlerBox of the MediaBox and the NullMediaHeaderBox in the MediaInformationBox.
If the samples of a track contain all the channel groups in the BWC/T.261 bitstream, the sample entry type for this track is 'bwc1'. 
If an H.BWC/T.261 bitstream is presented by multiple tracks, the sample entry type for the base track is 'bwcb' and the sample entry type for tracks that contain a subset of channel groups present in the BWC/T.261 bitstream is 'bwc2'. To link a base track with 'bwcb' sample entry to tracks with 'bwc2' sample entry, a new 4CC of the track reference type 'bwcs' shall be used in the TrackReferenceTypeBox.
[bookmark: _Ref457469492][bookmark: _Toc509230360][bookmark: _Toc515478140][bookmark: _Toc99352073][bookmark: _Toc99631690]X.2 Random access and stream access
When a sample in a track is signalled as sync samples according to ISO/IEC 14496-12, the first packet of each channel group within the sample shall be contain an independently decodable frame (IF). All parameter sets needed for decoding shall be present in either the configuration record or within the sync sample in the track.
[bookmark: _Ref457469693][bookmark: _Toc509230362][bookmark: _Toc515478142][bookmark: _Toc99352075][bookmark: _Toc99631692]X.3 Biomedical and general waveform signal coding decoder configuration record
[bookmark: _Toc509230363][bookmark: _Toc515478143][bookmark: _Toc99352076][bookmark: _Toc99631693]X.3.1 Definition
This clause specifies the decoder configuration information for biomedical and general waveform signal coding content.
[bookmark: _Toc509230364][bookmark: _Toc515478144][bookmark: _Toc99352077][bookmark: _Toc99631694]X.3.2 Syntax
aligned(8) class BWCDecoderConfigurationRecord {
   unsigned int(8) profile_level_idc;
   unsigned int(8) signal_type;
   unsigned int(1) lossless_flag;
   unsigned int(1) normative_encoder_flag;
   unsigned int(1) substream_present_flag;
   unsigned int(1) cg_info_present_flag;
   unsigned int(6) reserved = 0;
   unsigned int(65) num_substreams;
   unsigned int(16) max_num_channel_groups;
   unsigned int(1) all_channel_groups_in_wps_present_flag;
   bit(7) reserved = 0;
   if (!all_channel_groups_in_wps_present_flag){
   for (i=0; i< max_num_channel_groups; i++) {
      if(substream_present_flag){
         unsigned int(16) substream_id[i];
      }
      unsigned int(16) channel_group_id[i];
      if(cg_info_present_flag){
         unsigned int(8) cg_signal_type[i];
      }
   }
   } 
   unsigned int(16) max_channel_count; 
   unsigned int(16) max_sampling_rate_numerator;
   unsigned int(16) max_sampling_rate_denumerator;
   unsigned int(8) num_of_arrays;
   for (j=0; j < num_of_arrays; j++) {
      unsigned int(3) packet_type; 
      unsigned int(13) num_packets;
      for (i=0; i< num_packets; i++) {
          unsigned int(16) packet_length;
          bit(8*packet_length) packet;
}
[bookmark: _Toc509230365][bookmark: _Toc515478145][bookmark: _Toc99352078][bookmark: _Toc99631695]X.3.3 Semantics
profile_level_idc indicates the profile and level code as defined in XXX, for the stream to which this configuration record applies.
signal_type indicates the type of signal that is encoded within the track as specified in Table 7-19.
lossless_flag equal to 1 indicates that the signal has been encoded losslessly.
normative_encoder_flag equal to 1 specifies the normative encoding process, as specified in Section 10.6, has been followed by the encoding process.
substream_present_flag equal to 1 indicates that the stream to which this configuration record applies includes substream(s) and the substream_id is signalled in this decoder configuration record. 
cg_info_present_flag equal to 1 indicates that the information about channel group(s) present in the stream which this configuration record applies is signalled. 
num_substreams specifies the number of substreams in the stream to which this configuration record applies. 
max_num_channel_groups indicates the maximum number of channel groups present in a sample referring to the sample entry the stream to which this configuration record applies. 
all_channel_groups_in_wps_present_flag equal to 1 indicates that all channel groups indicated in the WPS are present in the samples referring to the sample entry. 
substream_id[i] indicates the identifier of substream equal to the value of stream_packet_label of stream packets present in the stream to which this configuration record applies.
channel_group_id[i] indicates that the channel group with id equal to channel_group_id[i] is present in the samples referring to the sample entry stream to which this configuration record applies. 
cg_signal_type[i] specifies the signal type of the corresponding channel group in the stream to which this configuration record applies as specified in Table 6-21.
max_channel_count indicates the maximum number of channels present in a sample referring to the sample entry the stream to which this configuration record applies.
max_sampling_rate_numerator divided by max_sampling_rate_denumerator indicates the maximum sampling rate of all channel groups present in the samples referring to the sample entry stream to which this configuration record applies.
num_arrays specifies the number of arrays of stream packets of the indicated type(s).
packet_type indicates the type of stream packets in the following array (which shall be all the same value of stream_packet_type); it takes a value as defined in Table X which indicates the corresponding stream_packet_type value.  
num_packets indicates the number of stream packets of the indicated stream_packet_type included in the configuration record for the referenced stream.
packet_length indicates the length in bytes of the stream packet.
packet contains a stream packet with one of the stream_packet_type as specified in Table X.
The timescale for a track should be chosen to match the maximum sampling rate, or be an integer multiple thereof, to enable sample-accurate timing.
[bookmark: _Ref456020601]Table X – packet type
	packet_type
	stream_packet_type

	0
	1

	1
	2

	2
	19

	3-7
	reserved



[bookmark: _Toc509230366][bookmark: _Toc515478146][bookmark: _Toc99352079][bookmark: _Toc99631696]X.4 Biomedical and general waveform signal coding configuration box
X.4.1 Definition
This subclause specifies the BWCConfigurationBox that carries a Biomedical and general waveform signal coding decoder configuration record.
This box derives from FullBox and hence contains a version field. This version of the specification defines version 0 of this box. Incompatible changes to the box will be indicated by a change of the version number. Readers shall not attempt to decode this box or the referenced streams if the version number is unrecognized.
Compatible extensions to this box will extend it and need not change the version code. Readers should be prepared to ignore unrecognized data beyond the definition of the data they understand.
X.4.2 Syntax
class BWCConfigurationBox extends FullBox('bwcC',version=0,flags) {
	BWCDecoderConfigurationRecord() BWCConfig;
}
X.4.2 Semantics
BWCDecoderConfigurationRecord is defined in subclause X.3.
The following semantics apply when BWCConfigurationBox is contained in a sample entry of type 'bwc1' or 'bwc2':
(flags & 1) equal to 1 in a BWCConfigurationBox included in a track indicates that the number of channel groups and channels remains constant throughout all samples referring to the sample entry. 
X.5 Biomedical and general waveform signal coding sample entry 
[bookmark: _Toc509230367][bookmark: _Toc515478147][bookmark: _Toc99352080][bookmark: _Toc99631697]X5.1 Definition
Box Types: 'bwc1', 'bwcb', 'bwc2' 
Container: Sample Table Box ('stbl')
Mandatory: No
Quantity: One or more sample entries may be present
The BWCSampleEntry shall contain a BWCConfigurationBox, which includes a BWCDecoderConfigurationRecord. 
If the sample entry type is 'bwc1', samples in the track correspond to all channel groups indicated in the Waveform Parameter Sets present in the H.BWC/T.261 bitstream. 
If the sample entry type is 'bwcb', the BWCSampleEntry conveys the overall information of H.BWC/T.261 bitstream and decoding configuration information as well, and samples in the track include stream packets that corresponds to all channel groups carried in samples of the referenced tracks.
If the sample entry type is 'bwc2', the BWCSampleEntry provides the channel group information associated with samples carried in this track. The samples in the track may correspond to represent a subset of channel groups among the channel groups indicated in the Waveform Parameter Sets present in the H.BWC/T.261 bitstream. 
If a 'bwc1' or 'bwc2' BWCSampleEntry is present, each sample of the track shall contain one or more IF_SPT ,or DF_SPT, or SEGMENT_SPT packet as defined in this document. 
The ratio between the number of BWC samples in the one or more IF_SPT ,or DF_SPT packet, or SEGMENT_SPT in a ISOBMFF sample and the sampling rate corresponding to each channel shall be the same. 
An optional MPEG4BitRateBox may be present in the BWCSampleEntry to signal the bit rate information of the Biomedical and general waveform signal coding stream.
[bookmark: _Toc509230368][bookmark: _Toc515478148][bookmark: _Toc99352081][bookmark: _Toc99631698]X5.2 Syntax
class WaveformSampleEntry (codingname) extends SampleEntry (codingname)
{
}
class MPEG4ExtensionDescriptorsBox() extends Box(‘m4ds’) {
   Descriptor Descr[0 .. 255];
}
BWCSampleEntry() extends WaveformSampleEntry('bwc1', 'bwcb', or 'bwc2') {
   BWCConfigurationBox config; 
   BitRateBox();                   // optional
   MPEG4ExtensionDescriptorsBox(); // optional
[bookmark: _Ref457470392][bookmark: _Toc509230377][bookmark: _Toc515478157][bookmark: _Toc99352090][bookmark: _Toc99631707]}
X.6 Random access and stream access
X.6.1 Sync sample
If a sample in a 'bwc1' or 'bwc2' track is signalled as a sync sample according to ISO/IEC 14496-12, the first frame packet of each channel group within the sample shall be include an independently decodable frame(IF), i.e., an independent frame or a segment payload frame. All parameter sets needed for decoding shall be present in either the configuration record or within the sync sample in the track.
When multiple channel groups are present in the 'bwc1' and 'bwc2' track, samples containing the random access point for a specific channel group are marked by that group. It is recommended to use the 'bwap' sample group to indicate sync samples that are specific to a particular channel group.  
X.6.2 BWC random access sample grouping
X.6.2.1 Definition
Group Types: 	'bwap'
Container: 	Sample Group Description Box ('sgpd')
Mandatory: 	No
Quantity: 	Zero or more
The use of 'bwap' for grouping_type in sample grouping represents the assignment of samples that contain either an independent frame or a segment payload frame of a particular channel group. in this sample group. 
When a SampleToGroupBox with grouping_type equal to 'bwap' is present, an accompanying SampleGroupDescriptionBox with the same grouping type shall be present and contain the ID of the group that the samples belong to.
A BWC random access sample group entry identifies a channel group linked to samples within this sample group. 
All instances of the SampleToGroupBox for the BWC random access sample group shall include grouping_type_parameter. The syntax and semantics of grouping_type_parameter are specified for the BWC random access sample group as follows.
{
   unsigned int(16) substream_id;
   unsigned int (16) reserved = 0;
}
substream_id specifies the identifier of the target substream, as given in the associated BWC random access sample group description. 

X.6.2.2 Syntax
abstract class WaveformSampleGroupEntry (unsigned int(32) grouping_type)extends SampleGroupDescriptionEntry (grouping_type)
{
}
class RandomAccessEntry() extends WaveformSampleGroupEntry ('bwap') {
   unsigned int(78) num_channel_groups; 
   for (i=0; i< num_channel_groups; i++) {
      unsigned int(16) channel_group_id[i]
   } unsigned int(1) substream_present_flag; 
   if(substream_present_flag){
      unsigned int(16) substream_id;
   }
   unsigned int(16) channel_group_id;
}
X.6.3.3 Semantics
substream_present_flag equal to 1 indicates that the associated samples belong to a particular substream and the substream_id is included in this sample group description. 
substream_id indicates an identifier of the substream to which the associated sample belongs. It shall be equal to the stream_packet_label value of stream packets in the associated samples. If it is not present, it is inferred to be equal to 0. 
num_channel_groups indicates the number of the channel groups carried in samples associated with this sample group
channel_group_id indicates an identifier of the channel group carried in to which the associated samples belongs to. 
X.7 Entity grouping
X.7.1 BWC substream multi-track entity group 
X.7.1.1 General
When the H.BWC/T.261 bitstream containing multiple substreams is carried in multiple tracks, BWC substream multi-track entity groups are defined to provide information to indicate tracks that belong to the same substream. 
X.7.1.2 Syntax
aligned(8) class BWCEntityGroupBox extends EntityGroupTypeBox('bweg', version=0, flags)
{ 
   unsigned int(16) substream_id;
   unsigned int(7) reserved = 0;
   unsigned int(1) output_order_follows_track_order_flag;	
}
X.7.1.3 Semantics
substream_id specifies the stream_packet_label value associated with stream packets transmitted across all tracks within this entity group.
output_order_follows_track_order_flag equal to 1 specifies that the order of the channels on the decoded output follows the channel order within the tracks and the track order across channel groups of different tracks grouped by the entity group box.


X.7.2 BGW channel groups entity grouping 
X.7.2.1 General
BGW channel groups entity groups are defined to provide information indicating tracks containing channel groups that belong to the same BGW bitstream.
X.7.2.2 Syntax of BGW information group box
aligned(8) class BGWCommonGroupBox extends EntityToGroupBox('bgwi',0,0)
{
	unsigned int(1) output_order_follows_track_order_flag;	
}
X.7.2.3 Semantics of BGW information group box
output_order_follows_track_order_flag equal to 1 specifies that the order of the channels on the decoded output follows the channel order within the tracks and the track order across channel groups of different tracks grouped by the entity group box.
[bookmark: _Toc509230388][bookmark: _Toc515478168][bookmark: _Toc99352105][bookmark: _Toc99631722]X.8 Sub-parameters for the MIME type ‘Codecs’ parameter
[bookmark: _Toc99352106][bookmark: _Toc99631723]X.8.1 General
When the ‘codecs’ parameter of a MIME type is used, as defined in RFC 6381, the following clauses document the sub-parameters when the MIME type identifies a file format of this family and the ‘codecs’ parameter starts with a sample-entry code from this specification.
[bookmark: _Toc509230390][bookmark: _Toc515478170][bookmark: _Toc99352107][bookmark: _Toc99631724]X.8.2 ‘Codecs’ parameter for Biomedical and general waveform signal coding
When the first element of a value is a code indicating a codec from this specification, as documented in clauses above, such as 'bwc1' , 'bwcb', or 'bwc2', the elements following are the series of values, separated by period characters (“.”):
— profile_level_idc : indicates the profile and level code defined in XXX. 
ST_X: X indicates the SignalType as specified in Table 7-19.
L_X: X equal to 1 indicates that the data has been encoded in a lossless manner and equal to 0 indicates that the data has been encoded in a lossy manner
EN_X: X equal to 1 indicates that the encoder follows the normative encoder specification and X equal to 0 indicates that the encoder might not follow the normative encoder specification.
CG_X: X indicates the maximum number of channel groups
NC_X: X indicates the maximum number of channels
MSR_X_Y: X and Y indicate the numerator and denominator, respectively, of the maximum sampling rate.
Conclusion
It is proposed to specify the carriage of H.BWC/T.261 bitstream within the ISO base media file format.
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