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1 Introduction
In the last RAN4 meeting, the simulation assumptions for the demodulation performance and CSI requirements were approved in [1]. In this contribution, we should like to provide the simulation results for MTC CSI requirements.
2 Simulation assumptions
It was agreed that 2PRB is allocated for PDSCH transmission for CQI tests and the other parameters were also given in [1]. The detailed test setup is given below.

· CQI table for CQI definition test and fading test
· Using 36.101 methodology with fixed # of RBs for all modulation orders
· 2 PRB for all modulation orders
· Test parameters

· Max number of HARQ transmissions: 1

· System BW: 10MHz

· PUCCH 1-0 TM1 1x1 static test (9.2.1.1)

· AWGN

· SNR values: [0/1dB] and [6/7dB]

· [CQI period for Full/Half-duplex FDD is 40ms]

· Schedule RB at the PRB #[10-11] in order to avoid the edge of system bandwidth

· DCI1A, allocation type 2 to be used

· PUSCH 3-0 TM1 1x1 frequency selective test (9.3.1.1)

· Subband size = 6PRB

· Reuse channel model B.2.4 by modifying 1x1

· [CQI period for Half-duplex FDD is 8ms]

· Schedule RB at [the lower edge of subband]

· DCI1A, allocation type 2 to be used 
3 Simulation results
3.1 PUCCH 1-0 definition test
It was agreed that except for receiver antenna number the same test parameters and test metric as those in the existing 2Rx CQI definition performance requirements will be reused as much as it could. In this section, we provide the simulation results to confirm the test points given in the way forward and the test metric.

In Figure 1 we provide the BLER performance with medium CQI, medium CQI-1 and medium CQI+1. In Table 1, we provide the distributions of reported CQI at different SNR test points. During the simulation, we set the SNR range from -3dB to 2dB and from 5dB to 8dB with 1dB step. The other test parameters are the same as those in the existing FDD and TDD CRS based PUCCH 1-0 CQI definition tests.
According to the simulation results, we propose that

· Proposal 1: The reported CQI distribution and BLER criterion with medium CQI and medium CQI±1 can be reused for MTC CQI PUCCH1-0 definition test, and the test points should be 0/1dB and 6/7dB.
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Figure 1: Simulation results for BLER criterion
Table 1: Distribution of reported CQI for PUCCH1-0 definition (10000TTi)
[image: image2.emf]snr 3 4 5 6 7 8 9 10 medium CQI

-2 40 9960 4

-1 9022 978 4

0 120 9880 5

1 9182 818 5

2 320 9680 6

3 8702 1289 6

4 9960 40 6

5 2302 7968 7

6 8542 1548 7

7 10000 8

8 4302 5698 9

9 9942 58 9

10 2000 8000 10


3.2 PUSCH 3-0 frequency selective test
Like PUCCH 1-0 test, it was agreeable to reuse the same test parameters and test metrics as those in PUSCH 3-0 2Rx CRS based frequency selective CQI test as much as possible. The main difference is that we only allocate 2PRB within one subband during the test and change the antenna configuration from 1x2 to 1x1. During the simulation we set SNR from 5dB to 17dB with 1dB step. The other test parameters are the same as those in the existing FDD and TDD PUSCH 3-0 CRS based CQI frequency selective tests.
In Tables 2 and 3, we provide the simulation results for the distribution of sub-band differential CQI offset level 0, -1, 1, 2 for FDD and TDD respectively. In Figure 2 we provide the throughput gain of following subband CQI over following wideband CQI with respect to different SNR levels. In Figure 3, we provide the averaged BLER.
Table 2: Distribution of sub-band CQI reports (FDD)

	SNR
	Differential sub-band CQI index

	
	-1
	0
	1
	2

	6
	0,4080
	0,1409
	0,0879
	0,3623

	7
	0,3982
	0,1216
	0,0884
	0,3917

	8
	0,4660
	0,1330
	0,2502
	0,1508

	9
	0,4454
	0,0958
	0,1711
	0,2877

	10
	0,4644
	0,1105
	0,1760
	0,2492

	11
	0,4382
	0,1155
	0,1160
	0,3303

	12
	0,4117
	0,1040
	0,0808
	0,4035

	13
	0,4609
	0,0650
	0,1275
	0,3465

	14
	0,4705
	0,1052
	0,1936
	0,391

	15
	0,4341
	0,1020
	0,1511
	0,3128

	16
	0,4421
	0,1018
	0,1437
	0,3079


Table 3: Distribution of sub-band CQI reports (TDD)

	SNR
	Differential sub-band CQI index

	
	-1
	0
	1
	2

	6
	0.4088 
	0.1429 
	0.0901 
	0.3583 

	7
	0.3968 
	0.1213 
	0.0848 
	0.3974 

	8
	0.4629 
	0.1344 
	0.2498 
	0.1530 

	9
	0.4446 
	0.0974 
	0.1694 
	0.2886 

	10
	0.4639 
	0.1130 
	0.1809 
	0.2423 

	11
	0.4403 
	0.1173 
	0.1145 
	0.3280 

	12
	0.4116 
	0.1064 
	0.0788 
	0.4031 

	13
	0.4580 
	0.0645 
	0.1283 
	0.3493 

	14
	0.4705 
	0.1026 
	0.1985 
	0.2284 

	15
	0.4344 
	0.1043 
	0.1504 
	0.3106 

	16
	0.4063 
	0.1006 
	0.1535 
	0.3055 
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Figure 2: Simulation results for throughput gain for FDD and TDD
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Figure 3: Simulation results for BLER for FDD and TDD.
Therefore we propose that
· Proposal 2: It is proposed that 
· SNR test points: 8 dB  14 dB
· α=4% and β=20%
· Throughput gain should be larger that γ, where γ=1.2
· BLER should be larger or equal to 0.05
4 Conclusions

In this paper, we provide our simulation results for LC-MTC CQI requirements. We propose that
· Proposal 1: The reported CQI distribution and BLER criterion with medium CQI and medium CQI±1 can be reused for MTC CQI PUCCH1-0 definition test, and the test points should be 0/1dB and 6/7dB.
· Proposal 2: It is proposed that 
· SNR test points: 8 dB  14 dB
· α=4% and β=20%

· Throughput gain should be larger that γ, where γ=1.2
· BLER should be larger or equal to 0.05
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