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1  Introduction
In this contribution we show the simulation results on CA UE soft buffer limitation. In case of CA, soft buffer size of each CC is set to half of that of the single carrier case for Cat 3 and 4 UEs. Two implementation scenarios are simulated: one with and one without the implementation of instantaneous soft buffer at the UE. The link level simulation setting is according to [1]. 

2  Simulation Setup
Adopted link-level simulation setups for FDD are shown in Table 1 and 2.

	Parameter
	　Value

	System bandwidth
	20 MHz + 20 MHz (100 + 100 RBs)

	Carrier frequency
	2 GHz

	Cyclic prefix
	Normal

	Sub-frame configuration
	100 resource blocks are allocated per CC in all subframes except subframe #0 and #5. No resource blocks are allocated in sub-frame #0 and #5

	Number of OFDM symbols for PDCCH
	2 symbols per subframe per CC

	Power allocation (ρA,  ρB) )
	-3 dB

	Antenna configuration and correlation matrix
	2x2 Low

	Channel model
	EVA5

	SIR / CQI estimation
	Practical

	Channel estimation
	Practical

	Frequency error
	0 Hz

	EVM error 
	6%

	UE Categories
	3 

	Per CC soft buffer size
	Soft buffer size of each CC is set to half of that of the single carrier case.

	Number of HARQ processes
	8

	Maximal number of HARQ transmission
	4

	Soft buffer implementation
	With instantaneous buffer vs. without instantaneous buffer

	Performance metric


	PDSCH throughput vs. SNR


Table 1: Common test parameters
	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 sequence
	{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 2: Parameters for different test cases
3  Simulation Results

Simulation results with and without instantaneous buffer are shown in Figure 1 and Figure 2 for MCS #14 and MCS #23, respectively. MCS #14 and MCS #23 are defined in TS36.213. When UE does not have an instantaneous buffer, the received soft bits that cannot be saved in the soft buffer are discarded before decoding.

The default test point to measure the performance gap between different soft buffer implementations is at [70]% of the maximal throughput.
Our results show that:

1. For MCS #14, the performance gap between the implementation with instantaneous buffer and without instantaneous buffer is 4.1dB

2. For MCS #23, the performance gap between the implementation with instantaneous buffer and without instantaneous buffer is 1 dB
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Figure 1 Simulation Results for FDD MCS #14
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Figure 2 Simulation Results for FDD MCS#23
4
Conclusions

In this contribution, we present simulation result on CA soft buffer limitation. The performance gap between the implementation with and without instantaneous buffering is 4.1 dB for the MCS#14 test and 1dB for the MCS#23 test. Based on these results, we suggest defining one verification scenario for soft channel buffering with the MCS#14 test setting.
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