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1
Introduction
In this contribution, we provide PDSCH performance results for Rel-13 LC-MTC UE using simulation assumptions from [1]. These results can serve as the baseline for evaluating potential techniques for complexity reduction, coverage enhancement, and power consumption reduction. 
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PDSCH Performance

Figure 2 - Figure 7 illustrate link-level performance of the PDSCH with TTI bundling for a 10MHz FDD system with 2Tx-1Rx antennas. The PDSCH is transmitted using localized transmission with 6 PRBs. Multi-subframe channel estimation is used. Simulation assumptions can be found in [1]. The target BLER is 10%.
Table 1. Approximate number of required repetitions for various techniques (10% BLER, EPA 1 Hz).
	Target MCL (dB)
	Required Repetitions

	
	Cross-SF Ch. Est (3SF)
	Cross-SF Ch. Est (6SF)
	Cross-SF Ch. Est (3SF) + 3dB CRS Boosting
	Cross-SF Ch. Est (6SF) + 3dB CRS Boosting
	Cross-SF Ch. Est (3SF) + 3dB PDSCH+CRS Boosting
	Cross-SF Ch. Est (6SF) + 3dB PDSCH+CRS Boosting

	143.7
	3
	3
	3
	3
	2
	2

	149.7
	22
	14
	14
	12
	9
	6

	155.7
	220
	128
	128
	80
	64
	48


Frequency hopping is another possible method for improving the performance of LC-MTC UE. However, since there is no frequency diversity in the EPA1 channel, there is no expected gain from hoping. This is verified in Figure 1below.
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Figure 1. PDSCH performance MCS5 with 6 PRBs – 2Tx-1Rx, cross-subframe channel estimation.
For the ETU1 channel, the gain from hopping is negligible at 10% BLER point. At the 1% BLER point, there is a gain of up to 1 dB. This may result in up to 25% reduction in the number of required repetitions for this channel. Hence, frequency hopping is a promising technique that should be investigated further.
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Figure 2. PDSCH - MCS5, 2Tx-1Rx, EPA1, 3SF ChanEst, no CRS boosting.
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Cross-SF Channel Estimation: 6 SF
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Figure 3. PDSCH - MCS5, 2Tx-1Rx, EPA1, 6SF ChanEst, no CRS boosting.
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Cross-SF Channel Estimation: 3 SF, 3dB CRS Boosting
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Figure 4. PDSCH - MCS5, 2Tx-1Rx, EPA1, 3SF ChanEst, 3dB CRS boosting.
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Cross-SF Channel Estimation: 6 SF, 3dB CRS Boosting
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Figure 5. PDSCH - MCS5, 2Tx-1Rx, EPA1, 6SF ChanEst, 3dB CRS boosting.
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Cross-SF Channel Estimation: 3 SF, 3dB PDSCH + CRS Boosting
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Figure 6. PDSCH - MCS5, 2Tx-1Rx, EPA1, 3SF ChanEst, 3dB PDSCH+CRS boosting.
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Cross-SF Channel Estimation: 6 SF, 3dB PDSCH + CRS Boosting
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Figure 7. PDSCH - MCS5, 2Tx-1Rx, EPA1, 6SF ChanEst, 3dB PDSCH+CRS boosting.
3
Conclusion
In this contribution, we provide PDSCH performance results for Rel-13 LC-MTC UE. These results can serve as the baseline for evaluating potential techniques for complexity reduction, coverage enhancement, and power consumption reduction. 
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