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Abstract
It is proposed to incorporate Annex C of the HEVC standard [2] into the VVC draft [1] as the starting point for designing the hypothetical reference decoder (HRD) model for VVC. It is also proposed to add HRD-related parameters to the sequence parameter set (SPS), picture parameter set (PPS) and tile group header, and to define supplemental enhancement information (SEI) messages for signalling HRD parameters as the starting point. 
In version 2, section 3 is removed since the author realized that it was already agreed in spirits. Moreover, the proposal on Recovery point SEI is removed since it is not directly related to the HRD model.
Introduction
The specification of the hypothetical reference decoder (HRD) model is not described in the current VVC draft [1]. Since the specification of bitstream and decode conformance plays essential role in video coding standards, it is proposed to start drafting the corresponding part in the next version of the VVC draft.
The author asserts that Annex C of the HEVC standard [2] is a good starting point since there is no significant changes in the requirement from the HEVC standard.
It is also proposed to add HRD-related parameters to the sequence parameter set (SPS), picture parameter set (PPS) and tile group header, and to define supplemental enhancement information (SEI) messages for signalling HRD parameters as the starting point.
Proposed text
Proposed text is in the associated file.
HRD specification
The author proposes to incorporate Annex C of the HEVC standard as the starting point. Highlighted parts with green need to be aligned with the current design.
HRD-related syntax element
The following syntax elements which exist in the HEVC standard are proposed to be included in SPS, PPS and tile group header. 
· In SPS
· conformance_window_flag, conf_win_left_offset, conf_win_right_offset, conf_win_top_offset, conf_win_bottom_offset
· sps_sub_layer_ordering_info_present_flag
· sps_max_num_reorder_pics, sps_max_latency_increase_plus1
· vui_parameters_present_flag, vui_parameters( )
· In PPS
· output_flag_present_flag
· In tile group header
· pic_output_flag
HRD-related SEI messages
The following SEI messages are proposed to be added to the next version of the draft. 
· Buffering period SEI
· Picture timing SEI
· Recovery point SEI
· Decoding unit info SEI
· Recovery point SEI
· [bookmark: _GoBack]Filler payload SEI
HRD-related RBSP
Filler data RBSP, which is defined in the HEVC standard, is missing. The author asserts such RBSP is still useful for bitrate control.
Discussion on document structure
Below statement is the excerpt from section 11.5 of JVET-K_Notes_dJ.docx.
	A multi-company contribution had been submitted to JVET as JVET-K0263 which advocated for the document text structure for VVC to be somewhat different from what was previously done for AVC and HEVC, by splitting the design of the standard into multiple documents that are developed together. In the joint discussion, one participant expressed some hesitation about the proposal, fearing that, in practice, it might fragment and complicate the situation. However, it was generally thought that using this approach at least to some extent would simplify the technical work, clarify the scope of the parts, and allow more flexible application, and a group of standards could be treated as a package where appropriate. An example of this approach that was particularly discussed was separating the specification of the "supplemental enhancement information" from the specification of the core coding technology. Following the discussion, splitting the design into multiple specifications was agreed in principle, with the specific document structuring to be determined in JVET.


The author recognizes that there was no following discussion regarding the document structure of the VVC standard.
Considering the readability of the specification text, the author proposes to include the specification of HRD-related SEI messages into the main part of the VVC standard.
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