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Abstract
This document reports the results of Core Experiment (CE) 9-2.2 on complexity reduction on combined inter and intra prediction (CIIP). In this CE test, it is proposed to exclude decoder-side motion vector derivation (DMVR) and bi-directional optical flow (BDOF) when generating the inter prediction samples in the CIIP mode. Simulation results show that compared to VTM-5.0 anchors, the average BD-rate impact of the proposed method is {-0.01%, -0.02%, -0.01%} for RA with average encoding and decoding time of 99% and 98%.
Introduction
In the VVC working draft 5 [1], combined inter and intra prediction (CIIP) is applied, which combines the intra prediction and the inter prediction of one inter merge coding unit (CU). Due to the reconstructed neighboring samples used by the intra prediction, the CIIP needs to be carried out in the reconstruction loop where the decoding is done sequentially. Therefore, the computational complexity of the CIIP cannot be too high to ensure enough throughput for real-time decoding.
For the current CIIP design [1], decoder-side motion vector derivation (DMVR) and bidirectional optical flow (BDOF) are always enabled to generate the inter prediction samples when the current CIIP CU is bi-predicted. Given the additional computations resulting from the DMVR and BDOF, in [2], it is proposed to always disable those two tools for the inter prediction of the CIIP mode. The method was included in Core Experiment (CE) 9 as test 2.2 for further evaluation [3]. This document reports the simulation results of the CE test.
Simulation results
The proposed method was implemented based on the VTM-5.0 reference software [4] and tested using the test condition and evaluation criteria that are used in CE9 [3] are applied.
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Proposed spec changes
[bookmark: _Toc2177073]8.5.1 General decoding process for coding units coded in inter prediction mode
· When all of the following conditions are true, dmvrFlag is set equal to 1:
· sps_dmvr_enabled_flag is equal to 1
· general_merge_flag[ xCb ][ yCb ] is equal to 1
· both predFlagL0[ 0 ][ 0 ] and predFlagL1[ 0 ][ 0 ] are equal to 1
· mmvd_flag[ xCb ][ yCb ] is equal to 0
· ciip_flag[ xCb ][ yCb ] is equal to 0
· DiffPicOrderCnt( currPic, RefPicList[ 0 ][ refIdxL0 ]) is equal to DiffPicOrderCnt( RefPicList[ 1 ][ refIdxL1 ], currPic )
· [bookmark: _Ref524460607]BcwIdx[ xCb ][ yCb ] is equal to 0
· Both luma_weight_l0_flag[ refIdxL0 ] and luma_weight_l1_flag[ refIdxL1 ] are equal to 0
· cbWidth is greater than or equal to 8
· cbHeight is greater than or equal to 8
· cbHeight*cbWidth is greater than or equal to 128
8.5.6.1 General
· If all of the following conditions are true, bdofFlag is set equal to TRUE.
· sps_bdof_enabled_flag is equal to 1.
· predFlagL0[ xSbIdx ][ ySbIdx ] and predFlagL1[ xSbIdx ][ ySbIdx ] are both equal to 1.
· DiffPicOrderCnt( currPic, RefPicList[ 0 ][ refIdxL0 ] ) * DiffPicOrderCnt( currPic, RefPicList[ 1 ][ refIdxL1 ] ) is less than 0.
· MotionModelIdc[ xCb ][ yCb ] is equal to 0.
· merge_subblock_flag[ xCb ][ yCb ] is equal to 0.
· sym_mvd_flag[ xCb ][ yCb ] is equal to 0.
· ciip_flag[ xCb ][ yCb ] is equal to 0
· BcwIdx[ xCb ][ yCb ] is equal to 0.
· luma_weight_l0_flag[ refIdxL0 ] and luma_weight_l1_flag[ refIdxL1 ] are both equal to 0.
· cbHeight is greater than or equal to 8
· cIdx is equal to 0.
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Over VTM-5.0

Y U V EncT DecT

Class A1 0.00% -0.10% 0.02% 96% 98%

Class A2 0.01% -0.01% -0.02% 99% 98%

Class B -0.01% 0.05% -0.01% 98% 97%

Class C -0.03% -0.04% -0.01% 102% 99%

Class E

Overall -0.01% -0.02% -0.01% 99% 98%

Class D 0.02% -0.10% 0.09% 99% 99%

Class F -0.02% 0.01% -0.03% 102% 96%
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