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Abstract

It is asserted that the base layer (BL) hypothetical reference decoder (HRD) parameters are intended for single-layer use and might not suit the consumption of the base layer for hybrid codec scalability. It is proposed to initiate the work to specify a mechanism to convey alternative HRD parameters for AVC base layer, which suit hybrid codec scalability. As these HRD parameters concern the base layer, it is suggested to specify the parameters as part of the AVC specification.
1 Problem Statement
When it comes to HRD, the present hybrid codec scalability design in MV-HEVC/SHVC can be considered to operate as illustrated in Figure 1. The HRD models of the base layer and enhancement layer operate independently except that:
1. Decoded base-layer (BL) pictures are provided by external means to as decoded external base layer pictures to the HEVC enhancement layer (EL) decoding process.

2. Subsequent to output cropping of both HRD models, there is a display process, which handles the displaying of the pictures that both decoders output in a desired way. However, the display process is not part of either BL or EL HRD.
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Figure 1. HRD operation for hybrid codec scalability.
In the present text for hybrid codec scalability (JCVC-Q0015), a decoded external base layer picture is provided to the HEVC EL decoding at the start of an HEVC EL access unit. This design raises the following two requirements for the base-layer decoding (here assumed to be AVC decoding):

1. The base-layer picture has to be decoded before it is needed for the HEVC EL decoding process.

2. The base-layer picture must still remain in the base-layer DPB when it is needed for the HEVC EL decoding process.

The HRD parameters of the AVC (base-layer) bitstream are intended for receivers or decoders or players that only process the AVC base-layer bitstream. Consequently, these HRD parameters may be unsuitable for hybrid codec scalability, because they do not necessarily fulfil the above-described requirements. In other words: 
1. The base-layer HRD parameters might not guarantee that a base-layer picture is decoded before it is needed for the HEVC EL decoding process.

2. The base-layer HRD parameters might not guarantee that a decoded base-layer picture is present in the base-layer DPB when it is needed as reference for inter-layer prediction.
2 Proposal
It is proposed to initiate the work to specify a mechanism to convey alternative HRD parameters for the base layer, which suit hybrid codec scalability. These HRD parameters should be used whenever the base layer is used with the associated MV-HEVC/SHVC enhancement layer. As these HRD parameters concern the base layer, it is suggested to specify the parameters as part of the AVC specification. The purpose of these HRD parameters is to make the BL (hypothetical) decoding compatible with the EL (hypothetical) decoding. The HRD parameters shall:
1. Guarantee that a base-layer picture is decoded before it is needed for the HEVC EL decoding process.

2. Guarantee that a decoded base-layer picture remains present in the base-layer DPB when it is needed as reference for inter-layer prediction.
An open question relating to the timing of the output of the pictures from the BL and EL decoders is whether the output of the respective pictures of the BL and the EL should be synchronized, when the BL decoding uses the alternative HRD parameters for hybrid codec scalability. In other words, are the alternative BL HRD parameters for hybrid codec scalability required to be such that the BL and EL output happens synchronously? Synchronized output would have the advantage that no buffering is needed in the display process. Unsynchronized output would cause the display process to include buffering, which could potentially lead to specifying a joint buffering model for BL and EL decoding.
It is remarked that the bitstream partition specific HRD operation of MV-HEVC/SHVC enables to specify an initial arrival delay, which may be needed to delay the EL decoding so that no EL picture precedes in decoding a respective BL picture. There is also a need for a mechanism to associate certain EL HRD parameters (which can be bitstream partition specific HRD parameters) and a EL stream schedule to BL HRD parameters and schedule for hybrid codec scalability.
3 Patent rights declaration(s)
Nokia may have current or pending patent rights relating to the technology described in this contribution and, conditioned on reciprocity, is prepared to grant licenses under reasonable and non-discriminatory terms as necessary for implementation of the resulting ITU-T Recommendation | ISO/IEC International Standard (per box 2 of the ITU-T/ITU-R/ISO/IEC patent statement and licensing declaration form).

Page: 2
Date Saved: 2014-03-20

_1456814605.vsd
HEVC hypothetical 
stream scheduler (HEVC HSS)


AVC coded picture buffer (AVC CPB)


AVC decoding process (instantaneous) 


Output cropping


HEVC decoded picture buffer (HEVC DPB)


Type I or type II  HEVC bitstream


AVC AUs


AVC decoded picture buffer  (AVC DPB)



