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Abstract
This contribution reports CE9 results on ROB5 in which temporal MVP is disabled for AMVP list construction but retained as one of the initial candidates for motion estimation. Test results reveal that loss is negligible for ROB05 (0.1% in RA-HE, 0.2% in RA-LC, 0.1% in LB-HE and 0.1% in LB-LC, respectively), but loss becomes significant when the temporal MVP is totally disabled from encoder (2.0% in RA-HE, 1.8% in RA-LC, 2.1% in LB-HE and 2.3% in LB-LC, respectively). With the unification of merge/skip mode in HM3.0 the temporal MVP becomes far less important in the AMVP list construction process. For improving parsing robustness and complexity reduction it is recommended to remove the temporal MVP from the AMVP list construction process.
1 Introduction
In the current HM design, the temporal MVP is used in the AMVP list construction for motion vector coding. This increases coding efficiency, but makes bitstream more sensitive to errors when the reference frame motion data fields are corrupted.  This contribution reports the evaluation results on ROB5, in which temporal MVP is disabled for AMVP list construction but retained as one of the initial candidates for motion estimation. 
In addition to CE9 ROB5, the following additional tests are conducted:
· Disabling temporal MVP for both the AMVP list construction and motion estimation. (ROB5S1)
· Disabling temporal MVP for merge/skip MVP and AMVP list construction and for motion estimation  (ROB5S2)
2 Test Settings and Conditions

The simulations of this document have used HM3.0 software, the simulation platform is LSF equipped with Intel(R) Xeon(R) CPU X5570 64 bits Linux machines of different frequencies, the common test conditions and reference configurations specified in [1] are followed.
3 Experimental results

With the skip mode unified with merge mode in HM3.0, the temporal MVP becomes much less important in the AMVP list construction process. As shown in Table 1, while totally disabling temporal TMVP has significant impact on video quality, disabling TMVP in the AMVP list construction leads to negligible loss (about 0.1% overall).        
	Tests
	RA-HE (%)
	RA-LC (%)
	LB-HE (%)
	LB-LC (%)

	ROB05
	0.1
	0.2
	0.1
	0.1

	ROB05S1
	0.2
	0.2
	0.1
	0.1

	ROB05S12
	2.0
	1.8
	2.1
	2.3


Table 1, BD-Rate comparison relative to HM3.0 anchor
The detailed results are provided in Table 2 to Table 5, and in attached spreadsheets.

	 
	 
	Random access
	 
	 
	Random access LC
	 

	
	Y BD-rate
	U BD-rate
	V BD-rate
	Y BD-rate
	U BD-rate
	V BD-rate

	Class A
	0.2 
	0.2 
	0.4 
	0.3 
	0.2 
	0.1 

	Class B
	0.1 
	0.0 
	0.0 
	0.1 
	0.1 
	0.1 

	Class C
	0.1 
	0.1 
	0.2 
	0.2 
	0.1 
	0.2 

	Class D
	0.1 
	0.1 
	-0.1 
	0.1 
	0.1 
	0.0 

	Class E
	 
	 
	 
	 
	 
	 

	All
	0.1 
	0.1 
	0.1 
	0.2 
	0.2 
	0.1 

	Enc Time[%]
	107%
	107%

	Dec Time[%]
	103%
	104%

	
	
	
	
	
	
	

	 
	Low delay
	Low delay LC

	 
	Y BD-rate
	U BD-rate
	V BD-rate
	Y BD-rate
	U BD-rate
	V BD-rate

	Class A
	 
	 
	 
	 
	 
	 

	Class B
	0.1 
	0.2 
	-0.1 
	0.1 
	0.1 
	0.2 

	Class C
	0.1 
	0.2 
	0.1 
	0.2 
	0.3 
	0.0 

	Class D
	0.1 
	-0.2 
	0.4 
	0.2 
	-0.1 
	0.1 

	Class E
	0.0 
	0.6 
	0.2 
	-0.1 
	0.1 
	0.3 

	All
	0.1 
	0.2 
	0.1 
	0.1 
	0.1 
	0.2 

	Enc Time[%]
	106%
	109%

	Dec Time[%]
	97%
	100%


Table 2.  BD-rate increase relative to HM3.0 anchor when TMVP is disabled in AMVP but  retained in ME (ROB05) . 

	 
	 
	Random access
	 
	 
	Random access LC
	 

	
	Y BD-rate
	U BD-rate
	V BD-rate
	Y BD-rate
	U BD-rate
	V BD-rate

	Class A
	0.4 
	0.4 
	0.3 
	0.4 
	0.3 
	0.2 

	Class B
	0.1 
	0.0 
	0.1 
	0.1 
	0.1 
	0.1 

	Class C
	0.2 
	0.2 
	0.2 
	0.3 
	0.3 
	0.4 

	Class D
	0.2 
	0.2 
	0.1 
	0.2 
	0.1 
	0.0 

	Class E
	 
	 
	 
	 
	 
	 

	All
	0.2 
	0.2 
	0.2 
	0.2 
	0.2 
	0.2 

	Enc Time[%]
	109%
	100%

	Dec Time[%]
	119%
	107%

	
	
	
	
	
	
	

	 
	Low delay
	Low delay LC

	 
	Y BD-rate
	U BD-rate
	V BD-rate
	Y BD-rate
	U BD-rate
	V BD-rate

	Class A
	 
	 
	 
	 
	 
	 

	Class B
	0.1 
	0.2 
	0.0 
	0.1 
	0.0 
	0.4 

	Class C
	0.2 
	0.2 
	0.1 
	0.2 
	0.1 
	0.2 

	Class D
	0.1 
	-0.2 
	0.5 
	0.2 
	0.1 
	-0.1 

	Class E
	0.1 
	0.7 
	-0.1 
	-0.1 
	-0.1 
	0.2 

	All
	0.1 
	0.2 
	0.2 
	0.1 
	0.1 
	0.2 

	Enc Time[%]
	105%
	105%

	Dec Time[%]
	106%
	116%


Table 3.  BD-rate increase relative to HM3.0 anchor when TMVP is disabled in AMVP and in ME (ROB05S01) . 

	 
	 
	Random access
	 
	 
	Random access LC
	 

	
	Y BD-rate
	U BD-rate
	V BD-rate
	Y BD-rate
	U BD-rate
	V BD-rate

	Class A
	2.5 
	2.3 
	2.3 
	2.3 
	2.0 
	1.8 

	Class B
	1.8 
	1.1 
	1.0 
	1.5 
	0.9 
	0.9 

	Class C
	1.9 
	1.7 
	1.8 
	1.8 
	1.7 
	1.9 

	Class D
	2.0 
	1.6 
	1.7 
	1.9 
	1.6 
	1.6 

	Class E
	 
	 
	 
	 
	 
	 

	All
	2.0 
	1.6 
	1.7 
	1.8 
	1.5 
	1.5 

	Enc Time[%]
	103%
	103%

	Dec Time[%]
	100%
	99%

	
	
	
	
	
	
	

	 
	Low delay
	Low delay LC

	 
	Y BD-rate
	U BD-rate
	V BD-rate
	Y BD-rate
	U BD-rate
	V BD-rate

	Class A
	 
	 
	 
	 
	 
	 

	Class B
	1.9 
	1.2 
	0.7 
	2.2 
	1.6 
	1.5 

	Class C
	2.2 
	2.0 
	1.8 
	2.3 
	2.1 
	2.1 

	Class D
	1.9 
	1.3 
	1.7 
	2.1 
	1.1 
	1.1 

	Class E
	2.5 
	1.6 
	1.1 
	2.6 
	1.8 
	2.2 

	All
	2.1 
	1.5 
	1.3 
	2.3 
	1.6 
	1.7 

	Enc Time[%]
	104%
	108%

	Dec Time[%]
	99%
	100%


Table 4.  BD-rate increase relative to HM3.0 anchor when TMVP is disabled in merge/skip , in AMVP and in ME (ROB05S02) . 

4 Conclusions and recommendations
The simulation results reveal that the temporal MVP has significant quality impact but removing it from the AMVP list construction leads to negligible loss (~0.1%).  For improving parsing robustness For improving parsing robustness and complexity reduction it is recommended to remove the temporal MVP from the AMVP list construction process.
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WD text changes
Delete section 8.4.2.1.6  Derivation process for temporal luma motion vector prediction
Replace section 8.4.2.1.4 Derivation process for luma motion vector prediction

With 
Inputs to this process are

· a luma location ( xP, yP ) specifying the top-left luma sample of the current prediction unit relative to the top-left sample of the current picture,
· variables specifying the width and the height of the prediction unit for luma, nPSW and nPSH.

· the reference index of the current prediction unit partition refIdxLX (with X being 0 or 1).
Output of this process is 
· the prediction mvpLX of the motion vector mvLX (with X being 0 or 1).

The motion vector predictor mvpLX is derived in the following ordered steps.

1. The derivation process for motion vector predictor candidates from neighboring prediction unit partitions in subclause 8.4.2.1.6 is invoked with luma location ( xP, yP ), the width and the height of the prediction unit nPSW and nPSH, and refIdxLX (with X being 0 or 1, respectively) as inputs and the availability flags availableFlagLXN and the motion vectors mvLXN with N being replaced by A, B as the output.

2. The motion vector predictor list, mvpListLX, is constructed of which elements are given as specified order:

1. mvLXA, if availableFlagLXA is equal to 1

2. mvLXB, if availableFlagLXB is equal to 1

3. If several motion vectors have the same value, the motion vectors are removed from the list except the motion vector which has the smallest order in the mvpListLX.

4. If the number of elements NumMVPCand( LX ) within the mvpListLX is equal to 1, mvpIdx is set equal to 0, otherwise, mvpIdx is set equal to mvp_idx_lX[ xP, yP ].

5. The motion vector of mvListLX[ mvpIdx ] is assigned to mvpLX.
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