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Discussion
1
Introduction
In the RAN4 #60bis meeting the simulation assumption for UE soft buffer implementation evaluation has been agreed [1]. In this contribution, we provide the corresponding simulation results based on the agreed simulation assumptions.
2
Simulation parameters
In table 1 we show the test cases to evaluate the performance with or without an instantaneous soft buffer. And the other common simulation parameters, e.g. subframe configuration could be found in [1].
	Parameter
	　Test 1a
	　Test 1b
	Test 2a
	Table 2b

	MIMO configuration
	TM3 (rank 2)
	TM3 (rank 2)
	TM2 (rank 1)
	TM2 (rank 1)

	IMCS
	14 (16QAM)
	14 (16QAM)
	23 (64QAM)
	23 (64QAM)

	
	
	
	
	

	Transport block size
	25456
	25456
	51024
	51024

	Number of transport blocks per CC
	2
	2
	1
	1

	Redundancy version coding sequency
	{0, 1, 2, 3}
	{0, 1, 2, 3}
	{0, 0, 1, 2}
	{0, 0, 1, 2}

	Soft buffer implementation
(Note)
	w/ instantaneous buffer
	w/o instantaneous buffer
	w/ instantaneous buffer
	w/o instantaneous buffer


Table 1: Parameters for different test cases.
3
Simulation results
The simulation results for test case 1 and 2 are shown in Figure 1 and 2 respectively.
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Figure 1. Simulation results for Test 1





Figure 2. Simulation results for Test 2
The performance difference with and without UE instantaneous soft buffer are given in Table 2. 
	UE category
	Test Scenarios
	Maximal Throughput(Mbps) per CC
	70% of Maximal Throughput (Mbps)
	SNR (dB)
	Performance difference

	3
	1a
	40.73
	28.51
	11.4
	3.9

	
	1b
	40.73
	28.51
	15.3
	

	
	2a
	40.819
	28.57
	13.8
	0.6

	
	2b
	40.819
	28.57
	14.4
	


Table 2: Summary of evaluation results
The large difference seen in Figure 1 can be explained in the following. Ncb is 15456 in this case. The soft buffer size at UE Rx is 7732 per codeword. The code rate of this test is roughly 0.5. There are 5 code blocks for this transport block size so each code block has roughly 5000 bits. Without an instantaneous buffer, some soft bits are lost even for the initial transmission and the code rate of the initial transmission essentially increases from 0.5 to 5000/7732=0.65, hurting the performance of the first transmission. Moreover, subsequent retransmissions will transmit the rest of the redundancy bits from the mother code, but a small fraction of the redundancy bits can be utilized in UE.
On the other hand, the performance difference for Test 2 is much more modest. This is partly due to the fact that the increase of code rate for the initial transmission is much less (from about 0.64 to 0.66). Also because the first and second transmissions have the same redundancy version, both transmissions are quite immune to the absence of an instantaneous buffer. If the redundancy version sequence is changed to, for example, {0,1,2,3}, we would expect larger performance difference.
4
Conclusion
Link level simulation based on [1] with different UE soft buffer implementations are presented. There can be up to 4 dB performance difference between different ways to implement soft buffers. It is our recommendation to add a CA demodulation test to validate proper UE soft buffer implementation. 
5
References

[1] 

R4-115454, Simulation assumptions for the evaluation of UE soft buffer implementation, Intel, Fujitsu, Huawei, Hisilicon
