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1	Introduction
RAN4#84 agreed with the PDSCH parameters for Rel-13 Non-BL CE UEs [1][2]: 
This contribution presents our simulation results for PDSCH considering 2Rx/4Rx UE supporting coverage enhancements. We also discuss the MPDCCH repetition number used for PDSCH test. 
2	Simulation results
2.1	TM9 CE Mode A
[bookmark: _Ref494638964]Table 1	Parameters for TM9 CE Mode A test.
	Test case
	Duplex
	Rx
	Repetition
	Interval

	TM9 CEModeA
	FDD
	2
	4
	1

	TM9 CEModeA
	FDD
	4
	2
	1

	TM9 CEModeA
	TDD
	2
	4
	1

	TM9 CEModeA
	TDD
	4
	2
	1



Figure 1 shows the PDSCH TM9 CE Mode A simulation results with 2Rx/4Rx based on the simulation parameters specified in [2]. Table 1 shows the summary of the parameters. Table 2 gives the required SNR [dB] to achieve 70% of relative throughput. 
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[bookmark: _Ref488666783]Figure 1	PDSCH TM9 CE Mode A FDD (left) and TDD (right).
[bookmark: _Ref493232580]Table 2	Required SNR [dB] for 70% of relative throughput. 
	Duplex mode
	Number of receive antennas
	Ideal results
	Impairment results

	FDD
	2Rx
	-5.8
	-3.8

	
	4Rx
	-6.2
	-4.2

	TDD
	2Rx
	-5.4
	-3.4

	
	4Rx
	-5.6
	-3.6



2.2	TM2 CE Mode B
[bookmark: _Ref494639050]Table 3	Parameters for TM2 CE Mode B test.
	Test case
	Duplex
	Rx
	Repetition
	Interval

	TM2 CEModeB
	FDD
	2
	32
	16 => 8

	TM2 CEModeB
	FDD
	4
	16
	8 => 4

	TM2 CEModeB
	TDD
	2
	32
	20 => 10

	TM2 CEModeB
	TDD
	4
	16
	10 => 5



[bookmark: _Hlk494639983][bookmark: _Hlk494639995]Figure 2 shows the PDSCH TM2 CE Mode A simulation results with 2Rx/4Rx based on the simulation parameters specified in [1]. Table 3 shows the summary of parameters. Note we change the frequency hopping interval parameters in the simulation. This is because the interval parameter agreed in [1] can uses only 2 narrowbands although the number of narrowbands for CE Mode B uses 4. Table 4 gives the required SNR [dB] to achieve 70% of relative throughput.
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[bookmark: _Ref488666900]Figure 2	PDSCH TM2 CE Mode B FDD (left) and TDD (right).
[bookmark: _Ref493235380]Table 4	Required SNR [dB] for 70% of relative throughput. 
	Duplex mode
	Number of receive antennas
	Ideal results
	Impairment results

	FDD
	2Rx
	-17.2
	-15.2

	
	4Rx
	-17.4
	-15.4

	TDD
	2Rx
	-17.1
	-15.1

	
	4Rx
	-17.4
	-15.4



3	MPDCCH repetition numbers
This section discusses the MPDCCH repetition numbers during the PDSCH test. PDSCH demodulation needs the MPDCCH decoding in advance, and the decoding success rate should be almost 100% to avoid the impact to the PDSCH performance. One of the easiest way to ensure 100% decoding success rate is to set the largest repetition level, 256, for MPDCCH, but it makes the test time longer. Therefore, we need to choose the minimum MPDDCH repetition number which satisfy 100% decoding rate.
3.1	CE Mode A
Table 5 shows our proposal for MPDCCH repetition number used for PDSCH CE Mode A test. We choose these numbers assuming 3dB MPDCCH power boosting as same as the existing Rel-13 BL/CE UE demodulation requirements. 
For reference, we show our ideal MPDCCH simulation results for different repetition level in Figure 3 and Figure 4. The simulation parameters are same in [3].  
[bookmark: _Ref493491445]Table 5	Proposed MPDDCH repetition number for PDSCH CE Mode A test.
	
	
	PDSCH repetition
	PDSCH SNR (ideal)
	Proposal MPDCCH repetition
	Required SNR for 99% MPDDCH decoding success rate (ideal)

	FDD
	2Rx
	4
	-5.8
	2
	-5.0

	
	4Rx
	2
	-6.2
	1
	-7.4

	TDD
	2Rx
	4
	-5.4
	2
	-5.4

	
	4Rx
	2
	-5.6
	1
	-7.5



[image: ][image: ]
[bookmark: _Ref493491605]Figure 3	MPDCCH CE Mode A simulation results for 2Rx UE.
[image: ][image: ]
[bookmark: _Ref493491606]Figure 4	MPDCCH CE Mode A simulation results for 4Rx UE. 
3.2	CE Mode B
Table 6 shows our proposal for MPDCCH repetition number used for PDSCH CE Mode B test. We choose these numbers assuming 3dB MPDCCH power boosting. 
For reference, we show our ideal MPDCCH simulation results for different repetition level in Figure 5 and Figure 6. The simulation parameters are same in [3].  

[bookmark: _Ref493491736]Table 6	Proposed MPDDCH repetition number for PDSCH CE Mode B test.
	
	
	PDSCH repetition
	PDSCH SNR (ideal)
	Proposal MPDCCH repetition
	Required SNR for 99% MPDDCH decoding success rate (ideal)

	FDD
	2Rx
	32
	-17.2
	32
	-16.8

	
	4Rx
	16
	-17.4
	8
	-16.0

	TDD
	2Rx
	32
	-17.1
	32
	-17.0

	
	4Rx
	16
	-17.4
	8
	-16.0



[image: ][image: ]
[bookmark: _Ref493491760]Figure 5	MPDCCH CE Mode B simulation results for 2Rx UE. 

[image: ][image: ]
[bookmark: _Ref493491762]Figure 6	MPDCCH CE Mode B simulation results for 4Rx UE. 
[bookmark: _Ref352176984]
4	Conclusion
The table below summarizes our simulation results for non-BL UE PDSCH demodulation requirements.
Proposal 1: We propose to take our results into account for the PDSCH demodulation requirements. 
	CE Mode
	Duplex mode
	Number of receive antennas
	PDSCH repetition number (Same as [1][2])
	Impairment results
	MPDCCH repetition number (assuming 3dB power boosting)
	Frequency hopping interval

	CE Mode A
	FDD
	2Rx
	4
	-3.8
	2
	1

	
	
	4Rx
	2
	-4.2
	1
	1

	
	TDD
	2Rx
	4
	-3.4
	2
	1

	
	
	4Rx
	2
	-3.6
	1
	1

	CE Mode B
	FDD
	2Rx
	32
	-15.2
	32
	8

	
	
	4Rx
	16
	-15.4
	8
	4

	
	TDD
	2Rx
	32
	-15.1
	32
	10

	
	
	4Rx
	16
	-15.4
	8
	5
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