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1 Introduction

In contribution S4-040048 (titled “Grounds for Nokia’s AVC proposal”) we included results that temporally scalable coding of AVC Baseline compatible bitstreams provides the same or better compression efficiency compared to non-scalable coding. Such scalable bitstreams can be utilized for various purposes in 3GPP services, including the following:

· Adjusting the size (in kilobytes) of a multimedia message in MMSC according to receiver capabilities.

· Adjusting the frame rate and bitrate of a multimedia message in MMSC according to receiver capabilities.

· Rate adaptation in a streaming server

As of currently, temporally scalable AVC bitstreams can be characterized with sub-sequence related SEI messages within AVC bitstreams and with sub-sequence and sub-sequence layer sample groups defined in the AVC file format. However, these signaling means only allow indicating the average bitrate and average frame rate per sub-sequence layer or sub-sequence. For some services, these signaling means are not sufficient because of the following reasons:

· Compliancy to a particular profile and level includes more than just capability of decoding certain bitrates, picture sizes, and frame rates. In particular, bitstreams must comply with various requirements of profiles and levels (Annex A of AVC). 

· In MMS and PSS, receiver capabilities for AVC decoding are indicated in UAProf in terms of the profiles and levels the receiver can decode. 

For example, an originating terminal creates such a multimedia message that complies with AVC Baseline Level 1b and is scalably coded in such a way that a bitstream containing only the reference pictures of the bitstream would comply with AVC Baseline Level 1. At the time of encoding, the originating terminal does not know the capabilities of the receiver. If the receiver is only capable of decoding AVC Baseline Level 1, MMSC should adapt the message accordingly. To make sure that the adopted message complies with AVC Baseline Level 1, the MMSC should analyze the bitstream, make any necessary transcoding, and check that the adopted stream conforms to requirements of Level 1, for example, by running the AVC Hypothetical Reference Decoder (HRD, Annex C of AVC) with the default HRD parameters. These processing steps require lots of computations in MMSC.

This contribution proposes such signaling to 3GP file format that allows creation or modification of the compressed bitstream in such a way that the created or modified bitstream is guaranteed to conform to a certain pair of profile and level. The proposed signaling greatly simplifies and speeds up multimedia message adaptation and can also be used in rate adaptation. Generation and interpretation of the proposed signaling are completely optional, and therefore the proposal causes no implementation requirements to any elements in 3GPP services.

2 Proposal

Zero or one sample-to-group box ('sbgp') for the grouping type 'lrpl' can be contained in the sample table box ('stbl') of an AVC video track. The grouping type 'lrpl' defines the grouping criterion for AVC layer profile and level information. Each of the ‘lrpl’ sample groups is associated to one sample group entry in the sample group description box ('sgpd'). Such a sample group entry is defined in Table 1. Each ‘lrpl’ sample group entry provides the profile and level information relevant to all samples in the corresponding sample group. 

Samples that do not contain an IDR picture shall have the same value of group_description_index in the SampleToGroup box associated with the grouping type ‘lrpl’ compared to the value of group_description_index of the sample containing the previous IDR picture in sample number order.

Table 1: AVC layer profile and level sample group entry

	Field
	Type
	Details
	Value

	AVClayerProfLevel
	AVCProfLevelStruc
	Structure which holds the profile and level of AVC layers
	


AVClayerProfLevel: the structure where the AVC layer profile and level information reside.

AVCProfLevelStruc is defined as follows:

struct AVCProfLevelStruc{
                unsigned int(8) 
thinningByte 
                if( thinningByte & 1 ) { /* reference pictures only */
                        unsigned int(8)  refpiclayerProfileIndication
                        unsigned int(1)  refpiclayerConstraintSet0Flag
                        unsigned int(1)  refpiclayerConstraintSet1Flag
                        unsigned int(1)  refpiclayerConstraintSet2Flag
                        unsigned int(5)  refpiclayerReserved
                        unsigned int(8)  refpiclayerLevelIndication
                }
                if( thinningByte & 2 ) { /* sub-sequence layers */
                        unsigned int(8) numSubSeqLayersMinus1
                        (i = 0; i <= numSubSeqLayersMinus1; i++){
                                unsigned int(8)  subseqlayerProfileIndication
                                unsigned int(1)  subseqlayerConstraintSet0Flag
                                unsigned int(1)  subseqlayerConstraintSet1Flag
                                unsigned int(1)  subseqlayerConstraintSet2Flag
                                unsigned int(5)  subseqlayerReserved
                                unsigned int(8)  subseqlayerLevelIndication
                }
}

The definitions of the AVCProfLevelStruc members are as follows:

thinningByte indicates the presence of the following syntax elements. The value of thinning_byte shall be in the range of 1 to 3, inclusive.

refpiclayerProfileIndication , refpiclayerConstraintSet0Flag, refpiclayerConstraintSet1Flag, refpiclayerConstraintSet2Flag, and refpiclayerLevelIndication indicate the profile and level compliancy of a bitstream containing only the access units containing the reference pictures of the current bitstream. The semantics of refpiclayerProfileIndication, refpiclayerConstraintSet0Flag, refpiclayerConstraintSet1Flag, refpiclayerConstraintSet2Flag, and refpiclayerLevelIndication are identical to the semantics of profile_idc, constraint_set0_flag, constraint_set1_flag, constraint_set2_flag, and level_idc, respectively, in the bitstream that contains the access units containing the reference pictures of the current bitstream.

refpiclayerReserved is unspecified in this specification.

When (thinningByte & 2) is true, each sample containing a primary reference picture shall be associated with a ‘layr’ sample group. If a sample containing a primary non-reference picture is not associated with a ‘layr’ sample group, the primary non-reference picture shall be considered to reside in layer numSubSeqLayersMinus1.

numSubSeqLayersMinus1  plus 1 specifies the number of sub-sequence layers in the sample group.

subseqpiclayerProfileIndication, subseqlayerConstraintSet0Flag, subseqlayerConstraintSet1Flag, subseqlayerConstraintSet2Flag, and subseqlayerLevelIndication in the ith entry of the table indicate the profile and level compliancy of a bitstream containing only the access units containing the pictures belonging to any sub-sequence layer between 0 and i, inclusive, of the sample group. The semantics of subseqpiclayerProfileIndication, subseqlayerConstraintSet0Flag, subseqlayerConstraintSet1Flag, subseqlayerConstraintSet2Flag, and subseqlayerLevelIndication are identical to the semantics of profile_idc, constraint_set0_flag, constraint_set1_flag, constraint_set2_flag, and level_idc, respectively, in the bitstream that contains the access units containing the pictures belonging to any sub-sequence layer between 0 and i, inclusive, of the sample group.

subseqlayerReserved is unspecified in this specification.
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