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1 Introduction
In RAN4#61 meeting it was proposed [1] and agreed to use 2Tx+TM3, 20+20MHz, EVA5, 16QAM MCS14 with 70% maximum throughput for UE Category 3 to check the soft buffer implementation. In this contribution we provide the impairment results for this UE Category 3 test case to set up the requirement. For UE Category 4 it was also proposed [2] in last meeting to check 3 MCS indexes with 64QAM TM3 scenario. In this contribution we also provide the simulation results of 3 MCS indexes with the simulation scenario proposal to check the instantaneous buffer implementation for UE Category 4. 
2 Impairment results for UE Category 3
The simulation results with impairments for 2Tx+TM3, 20+20MHz, EVA5, 16QAM MCS14 can be found in Figure 1 and Table 1. We use Tx EVM as 6% and practical channel estimation and noise estimation for all the test cases. The frequency offset as 30Hz between CCs is applied on SCell. The possible Rx RF impairments are linear distortion of RF and baseband filters, LO leakage and phase noise, I/Q imbalance, ADC quantization noise, and nonlinear distortion such as IMD2 and IMD3.

Figure 1 Simulation curve for UE Category 3 with 16QAM TM3 MCS14 test scenario

[image: image1.emf]0

5000000

10000000

15000000

20000000

25000000

30000000

35000000

40000000

45000000

2 4 6 8 10 12 14 16 18

Throughput (bps)

SNR (dB)

UE Category 3 2Tx+TM3, 20+20MHz, EVA5, 16QAM MCS14 

UE Cat 3 impairment result 70% TP point


Table 1 Simulation results for FDD SDR test scenario

	SNR[dB]
	2
	4
	6
	8
	10
	12
	14
	16

	TP [Mbits]
	3,524
	12,399
	17,772
	20,250
	25,058
	36,905
	40,518
	40,730


From the simulation results we can see the 70% test point gives the SNR requirement as 10.7dB so we propose this number to be used to further set up the requirement for the performance test with soft buffer limitation scenario for UE Category 3.

3 Simulation results for 3MCS indexes for UE Category 4
The simulation results with 2Tx+TM3, 20+20MHz, EVA5, 64QAM with MCS 17, 18, 19 can be found in Figure 2 and Table 2. And the SNR values for the 70% TP for both cases can be found in Table 3. We use Tx EVM as 6% and practical channel estimation and noise estimation for this test scenario. And no RF impairments and frequency offsets are applied for these cases. The implementation with the instantaneous buffer we follow the Clause 7.1.8 from [3] and without the instantaneous buffer is simply discarding all the bits beyond the buffer size.

Figure 2 Simulation curves for 2Tx+TM3, 20+20MHz, EVA5, 64QAM MCS17, 18, 19
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Table 2 Throughput [bps] for 2Tx+TM3, 20+20MHz, EVA5, 64QAM MCS17, 18, 19

	SNR[dB]
	8
	10
	12
	14
	16
	18
	20
	22
	24

	MCS17 w IB
	8,37E+06
	1,40E+07
	1,70E+07
	2,13E+07
	2,60E+07
	3,66E+07
	4,68E+07
	4,87E+07
	4,88E+07

	MCS17 wo IB
	1,55E+07
	1,97E+07
	2,74E+07
	4,11E+07
	4,82E+07
	4,88E+07
	4,88E+07
	4,88E+07
	4,88E+07

	MCS18 w IB
	3,45E+06
	1,12E+07
	1,61E+07
	2,00E+07
	2,50E+07
	3,27E+07
	4,54E+07
	5,15E+07
	5,24E+07

	MCS18 wo IB
	1,53E+07
	1,93E+07
	2,52E+07
	3,79E+07
	5,04E+07
	5,24E+07
	5,25E+07
	5,25E+07
	5,25E+07

	MCS18 w IB
	2,35E+05
	1,86E+06
	1,15E+07
	1,66E+07
	2,19E+07
	2,80E+07
	3,59E+07
	4,87E+07
	5,69E+07

	MCS18 wo IB
	9,51E+06
	1,86E+07
	2,34E+07
	3,19E+07
	4,77E+07
	5,75E+07
	5,86E+07
	5,86E+07
	5,86E+07


Table 3 SNR difference on 70% TP point

	
	MCS 17
	MCS 18
	MCS 19

	SNR_delta [dB]
	4.51
	4.86
	5.63


From the results above we can see the distance between with or without instantaneous buffer for UE Category 4 the scenario as 64QAM TM3 rank 2 with all 3 MCS indexes give more than 4dB SNR difference at 70% maximum throughput test point. So in general any one of the three could be used to check the instantaneous buffer implementation. But since MCS19 gives the biggest difference we propose to use MCS19 as the scenario for UE Catehory 4. Also for the fraction of the maximum throughput we believe to keep using the test point as 70% is sufficient.

4 Conclusions

In this contribution we provide the impairment results for the UE Category 3 test case with requirement proposal and also provide the simulation results showing 64QAM TM3 rank2 with MCS19 gives the largest SNR difference between with and without instantaneous buffer implementation so we propose the following test scenario to be used to define a requirement for UE Category 4. 

· UE Cat 4 case with 2Tx+TM3, 20+20MHz, EVA5, 64QAM MCS19 with TP as 70% maximum throughput
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