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Abstract
This contribution reports cross-check results for LGE’s proposal JCTVC-G163 on simplification of merge/skip ref_idx derivation. It is verified that results reported in this document match the ones provided by proponents. The source code is also checked to verify its consistency with the proposal description. 
.
1 Introduction 

This document reports cross-check results for LGE’s proposal JCTVC-G163 on simplification of merge/skip ref_idx derivation. For the derivation of reference indices for temporal merging candidate, HM4 uses reference indices of 5 positions, left, above, and first available one among the three corner PUs. Proposed methods simplifies this process by using 0 (closest reference picture) or by using only 2 positions or using only one position as default. 
The following four settings are tested:

1. SP01: fixed to zero.
2. SP02: use only A, B, if both are unavailable, set to 0; if only one available, set ref_idx to that of available one. Otherwise, set ref_idx to minimum ref_idx of two neighboring PUs.   

3. SP03: if low-delay condition, same as SP02. Otherwise, set to 0.
4. SP04: use ref_idx of A as default if it is available; if A is not available use ref_idx of B is it is available. Otherwise, set to 0.  
5. SP05: use ref_idx of A as default if it is available; Otherwise, set to 0.  
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2 Test Settings and Conditions

The simulations of this document have used HM4.0 software, the simulation platform is LSF equipped with Intel(R) Xeon(R) CPU X5570@2.93GHz 64 bits Linux machines, the common test conditions and reference configurations specified in [1] are followed. 
3 Experimental results
The experimental results are summarized in Table 1 to Table 5, the simplification leads to a loss of 0.1% at most. The results match the ones reported by proponents. The runtime here may not accurate.
	 
	Random Access HE
	Random Access LC

	 
	Y
	U
	V
	Y
	U
	V

	Class A
	-0.1%
	0.0%
	0.0%
	0.0%
	0.0%
	-0.1%

	Class B
	0.0%
	0.0%
	0.0%
	0.0%
	-0.1%
	0.0%

	Class C
	0.0%
	-0.1%
	0.0%
	0.0%
	0.0%
	0.0%

	Class D
	0.0%
	0.0%
	-0.1%
	0.0%
	0.0%
	-0.1%

	Class E
	 
	 
	 
	 
	 
	 

	Class F
	 
	 
	 
	 
	 
	 

	Overall
	0.0%
	-0.1%
	0.0%
	0.0%
	0.0%
	0.0%

	 
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	Enc Time[%]
	100%
	103%

	Dec Time[%]
	97%
	112%

	 
	 
	 

	 
	Low delay B HE
	Low delay B LC

	 
	Y
	U
	V
	Y
	U
	V

	Class A
	 
	 
	 
	 
	 
	 

	Class B
	0.1%
	0.3%
	0.6%
	0.1%
	0.7%
	0.8%

	Class C
	0.0%
	0.1%
	0.2%
	0.0%
	0.4%
	0.3%

	Class D
	0.3%
	0.8%
	0.4%
	0.2%
	0.8%
	0.3%

	Class E
	0.0%
	0.1%
	0.5%
	0.1%
	1.0%
	0.6%

	Class F
	 
	 
	 
	 
	 
	 

	Overall
	0.1%
	0.3%
	0.4%
	0.1%
	0.7%
	0.5%

	 
	0.1%
	0.3%
	0.4%
	0.1%
	0.7%
	0.6%

	Enc Time[%]
	103%
	98%

	Dec Time[%]
	108%
	97%


Table 1. Simulation results for SP01
	 
	Random Access HE
	Random Access LC

	 
	Y
	U
	V
	Y
	U
	V

	Class A
	0.0%
	0.0%
	-0.1%
	0.0%
	0.1%
	0.0%

	Class B
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	Class C
	0.0%
	0.0%
	0.1%
	0.0%
	0.1%
	0.0%

	Class D
	0.0%
	0.0%
	0.0%
	0.0%
	-0.1%
	0.0%

	Class E
	 
	 
	 
	 
	 
	 

	Class F
	 
	 
	 
	 
	 
	 

	Overall
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	 
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	Enc Time[%]
	98%
	102%

	Dec Time[%]
	97%
	106%

	 
	 
	 

	 
	Low delay B HE
	Low delay B LC

	 
	Y
	U
	V
	Y
	U
	V

	Class A
	 
	 
	 
	 
	 
	 

	Class B
	0.0%
	0.1%
	-0.1%
	0.0%
	0.2%
	0.2%

	Class C
	0.0%
	0.0%
	0.0%
	0.0%
	0.2%
	-0.1%

	Class D
	0.0%
	0.3%
	0.3%
	0.0%
	0.3%
	0.0%

	Class E
	0.1%
	0.3%
	1.0%
	0.0%
	0.0%
	-0.1%

	Class F
	 
	 
	 
	 
	 
	 

	Overall
	0.0%
	0.2%
	0.2%
	0.0%
	0.2%
	0.0%

	 
	0.0%
	0.1%
	0.1%
	0.0%
	0.2%
	0.0%

	Enc Time[%]
	99%
	101%

	Dec Time[%]
	97%
	105%


Table 2. Simulation results for SP02
	 
	Random Access HE
	Random Access LC

	 
	Y
	U
	V
	Y
	U
	V

	Class A
	-0.1%
	-0.2%
	-0.2%
	0.0%
	-0.1%
	-0.2%

	Class B
	0.0%
	0.0%
	0.1%
	0.0%
	0.0%
	0.0%

	Class C
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	Class D
	0.0%
	-0.1%
	0.0%
	0.0%
	-0.1%
	0.0%

	Class E
	 
	 
	 
	 
	 
	 

	Class F
	 
	 
	 
	 
	 
	 

	Overall
	0.0%
	-0.1%
	0.0%
	0.0%
	0.0%
	0.0%

	 
	0.0%
	-0.1%
	0.0%
	0.0%
	0.0%
	0.0%

	Enc Time[%]
	98%
	103%

	Dec Time[%]
	96%
	108%

	 
	 
	 

	 
	Low delay B HE
	Low delay B LC

	 
	Y
	U
	V
	Y
	U
	V

	Class A
	 
	 
	 
	 
	 
	 

	Class B
	0.0%
	0.1%
	-0.1%
	0.0%
	0.2%
	0.2%

	Class C
	0.0%
	0.0%
	0.0%
	0.0%
	0.2%
	-0.1%

	Class D
	0.0%
	0.3%
	0.3%
	0.0%
	0.3%
	0.0%

	Class E
	0.1%
	0.3%
	1.0%
	0.0%
	0.0%
	-0.1%

	Class F
	 
	 
	 
	 
	 
	 

	Overall
	0.0%
	0.2%
	0.2%
	0.0%
	0.2%
	0.0%

	 
	0.0%
	0.1%
	0.1%
	0.0%
	0.2%
	0.0%

	Enc Time[%]
	99%
	99%

	Dec Time[%]
	96%
	98%


Table 3. Simulation results for SP03
	 
	Random Access HE
	Random Access LC

	 
	Y
	U
	V
	Y
	U
	V

	Class A
	0.0%
	-0.2%
	0.0%
	0.0%
	0.1%
	0.1%

	Class B
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	Class C
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	Class D
	0.0%
	0.0%
	-0.1%
	0.0%
	0.0%
	0.0%

	Class E
	 
	 
	 
	 
	 
	 

	Class F
	 
	 
	 
	 
	 
	 

	Overall
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	 
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	Enc Time[%]
	100%
	101%

	Dec Time[%]
	98%
	104%

	 
	 
	 

	 
	Low delay B HE
	Low delay B LC

	 
	Y
	U
	V
	Y
	U
	V

	Class A
	 
	 
	 
	 
	 
	 

	Class B
	0.0%
	-0.2%
	-0.1%
	0.0%
	0.1%
	0.0%

	Class C
	0.0%
	0.0%
	0.0%
	0.0%
	0.1%
	-0.3%

	Class D
	0.1%
	0.4%
	0.2%
	0.1%
	-0.1%
	-0.2%

	Class E
	0.1%
	0.2%
	0.8%
	0.0%
	0.3%
	-0.3%

	Class F
	 
	 
	 
	 
	 
	 

	Overall
	0.0%
	0.1%
	0.2%
	0.0%
	0.1%
	-0.1%

	 
	0.0%
	0.0%
	0.1%
	0.0%
	0.1%
	-0.1%

	Enc Time[%]
	103%
	100%

	Dec Time[%]
	106%
	104%


Table 4. Simulation results for SP04
	 
	Random Access HE
	Random Access LC

	 
	Y
	U
	V
	Y
	U
	V

	Class A
	0.0%
	-0.1%
	0.0%
	0.0%
	0.1%
	0.0%

	Class B
	0.0%
	0.0%
	0.0%
	0.0%
	-0.1%
	0.1%

	Class C
	0.0%
	0.0%
	0.0%
	0.0%
	0.1%
	0.0%

	Class D
	0.0%
	-0.1%
	0.0%
	0.0%
	-0.1%
	0.0%

	Class E
	 
	 
	 
	 
	 
	 

	Class F
	 
	 
	 
	 
	 
	 

	Overall
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	 
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	Enc Time[%]
	101%
	101%

	Dec Time[%]
	101%
	101%

	 
	 
	 

	 
	Low delay B HE
	Low delay B LC

	 
	Y
	U
	V
	Y
	U
	V

	Class A
	 
	 
	 
	 
	 
	 

	Class B
	0.0%
	-0.1%
	-0.1%
	0.0%
	0.1%
	0.0%

	Class C
	0.0%
	0.0%
	-0.1%
	0.0%
	0.3%
	0.0%

	Class D
	0.0%
	0.4%
	-0.4%
	0.0%
	0.1%
	0.1%

	Class E
	0.1%
	-0.3%
	0.7%
	0.0%
	0.4%
	-0.1%

	Class F
	 
	 
	 
	 
	 
	 

	Overall
	0.0%
	0.0%
	0.0%
	0.0%
	0.2%
	0.0%

	 
	0.0%
	0.0%
	0.0%
	0.0%
	0.1%
	0.0%

	Enc Time[%]
	103%
	100%

	Dec Time[%]
	104%
	101%


Table 5. Simulation results for SP05
4 Comments

The proposed methods help to simplify the reference index derivation process for temporal MVP. In particular, fixing ref_idx to zero for TMVP reference index helps reduce memory bandwidth for merge/skip search as well, which is strongly desirable.  . 
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