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Abstract
A tile group has been adopted in VVC 3.0 working draft. This contribution proposes a wavefront parallel processing (WPP) for a tile group to allow wavefront CTU row parallelism. It is proposed that in a tile group, multiple tiles or wavefront processing is exclusively allowed.

Introduction
In a tile group, multiple segmentation, i.e. multiple tiles can be signalled in a VCL-NAL unit. While the tile segmentation provides parallel processing, wavefront processing is more efficient in terms of coding efficiency. Besides the number of parallelism can be more than that of tile. This characteristics is very favorable in software encoding. Thus we’d like to propose a WPP mechanism which suits for the tile group. 
Proposal
We propose a wavefront processing where decoding process itself is basically the same as HEVC. i.e. no specific changes on low level processing part.
Regarding picture partitioning, we allow rectangle tile partitioning or WPP CTU row partitioning in a tile group exclusively since it would be simple in processing and sufficient for parallelism. Figure 1 shows an example of tiles and CTU row partitioning. As the figure illustrates, tile group 0 and tile group 3 use multiple tiles while tile group 2 uses WPP. It is also allowed that a tile group has single tile without WPP as Tile 4 in tile group 1.
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Figure 1: Example of tile group structure

In the signalling, entropy_coding_sync_enabled_flag is only signalled when num_tiles_in_tile_group_minus1 is equal to 0 (number of tiles is equal to 1). And entry points are signalled when either multiple tiles are used or WPP is used.

	tile_group_header( ) {
	Descriptor

		tile_group_pic_parameter_set_id
	ue(v)

		if( NumTilesInPic > 1 ) {
	 

			tile_group_address
	u(v)

			num_tiles_in_tile_group_minus1
	ue(v)

		}
	 

		if (num_tiles_in_tile_group_minus1 == 0)
	 

			entropy_coding_sync_enabled_flag
	u(1)

		tile_group_type
	ue(v)

		…
	 

		entry_point()
	 

		byte_alignment( )
	 

	}
	 



	entry_point( ) {
	Descriptor

	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]	NumEntryPoint = entropy_coding_sync_enabled_flag ? TileHeightInCtbsY-1 : num_tiles_in_tile_group_minus1
	 

		if( NumEntryPoint>0 ) {
	 

			offset_len_minus1
	ue(v)

			for( i = 0; i < NumEntryPoint; i++ )
	 

				entry_point_offset_minus1[ i ]
	u(v)

		}
	 

	}
	 



	tile_group_data( ) {
	Descriptor

		tileIdx = tile_group_address
	 

		for( i=0; i<=num_tiles_in_tile_group_minus1; i++,tileIdx++ ) {
	 

			ctbAddrTs = FirstCtbAddrTs[ tileIdx ]
	 

			ctbAddrInTile = ctbAddrTs-FirstCtbAddrTs[tile_group_address]
	 

			for( j=0; j<NumCtusInTile[tileIdx]; j++,ctbAddrTs++ ) {
	 

				CtbAddrInRs = CtbAddrTsToRs[ ctbAddrTs ]
	 

				ctbAddrInTile = ctbAddrTs-FirstCtbAddrTs[tile_group_address]
	 

				coding_tree_unit( )
	 

				if(entropy_coding_sync_enabled_flag && 
				((ctbAddrInTile+1)%TileWidthInCtbsY==0)) {
	 

					end_of_subset_one_bit /* equal to 1 */
	ae(v)

					if( j<NumCtusInTile[tileIdx]-1 )
	 

						byte_alignment( )
	 

				}
	 

			}
	 

			if( !entropy_coding_sync_enabled_flag ) {
	 

				end_of_tile_one_bit  /* equal to 1 */
	ae(v)

				if( i<num_tiles_in_tile_group_minus1 )
	 

					byte_alignment( )
	 

			}
	 

		}
	 

	}
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