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1   Background
During eMTC discussion in RAN4#80bis meeting, the conclusion for MPDCCH captured in [1] and chairman notes was listed as following,
· For CE ModeA, repetition number should 32.
In this contribution, we resubmit ideal and impairment simulation results for FDD mode based on [2] and provide the simulation results for TDD mode.
2   Simulation results 
2.1   FDD
The curves of MPDCCH BLER for FDD are depicted in Figure 1. In Table 1 and 2, we give a summary of ideal and impairment MPDCCH simulation results for FDD respectively. 
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Figure 1 simulation results of MPDCCH for FDD

Table 1: Simulation results of M-PDCCH (FDD, ideal)
	Test number
	Bandwidth
	Aggregation level
	Repetition

number
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	CE mode A
	10 MHz
	16 ECCE
	32
	R.82 FDD
	EVA5
	2 x 1 Low
	1
	-7.2

	CE mode B
	10 MHZ
	24 ECCE
	64
	R.83 FDD
	ETU1
	2 x 1 Low
	1
	-15.2


Table 2: Simulation results of M-PDCCH (FDD, impairment)
	Test number
	Bandwidth
	Aggregation level
	Repetition

number
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	Pm-dsg(%)
	SNR (dB)

	CE mode A
	10 MHz
	16 ECCE
	32
	R.82 FDD
	EVA5
	2 x 1 Low
	1
	-5.4

	CE mode B
	10 MHZ
	24 ECCE
	64
	R.83 FDD
	ETU1
	2 x 1 Low
	1
	-13.4


2.2   TDD
The MPDCCH BLER including Mode A and Mode B for TDD are depicted in Figure 2. In Table 3 and 4, we give a summary of ideal and impairment MPDCCH simulation results respectively. 
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Figure 2 simulation results of MPDCCH for TDD

Table 3: Simulation results of M-PDCCH (TDD, ideal)
	Test number
	Bandwidth
	Aggregation level
	Repetition

number
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	CE mode A
	10 MHz
	16 ECCE
	16
	R.82 TDD
	EVA5
	2 x 1 Low
	1
	-8.2

	CE mode B
	10 MHZ
	24 ECCE
	32
	R.83 TDD
	ETU1
	2 x 1 Low
	1
	-12.2


Table 4: Simulation results of M-PDCCH (TDD, impairment)
	Test number
	Bandwidth
	Aggregation level
	Repetition

number
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	Pm-dsg(%)
	SNR (dB)

	CE mode A
	10 MHz
	16 ECCE
	16
	R.82 TDD
	EVA5
	2 x 1 Low
	1
	-6.4

	CE mode B
	10 MHZ
	24 ECCE
	32
	R.83 TDD
	ETU1
	2 x 1 Low
	1
	-10.4


For the TDD mode, more diversity gain would be achieved in EVA5 propagation condition compared to FDD mode for that longer time is needed to perform the same repetition number. Base on the simulation results above, it also can be observed that MPCCH Mode A performance with repetition number=16 in TDD Mode is better than that of MPCCH Mode A performance with repetition number=32 in FDD mode. Consider the target SNR is -6dB for Mode A, we propose that
Proposal 1: Define requirement for MPDCCH Mode A with repetition number =16 in TDD mode.

The SNR @ 1% BLER is -12.2dB with repetition number 32 for Mode B. Repetition number 32 is not sufficient to keep the target SNR = -15dB for Mode B, so we propose that 
Proposal 2: Define requirements for MPDCCH Mode B with repetition number =64 in TDD mode.

3   Conclusion 
In this contribution, we provide simulation results of MPDCCH for FDD and TDD, and give our view on repetition number for TDD mode. The proposals are
Proposal 1: Define requirements for MPDCCH Mode A with repetition number =16 in TDD mode.

Proposal 2: Define requirements for MPDCCH Mode B with repetition number =64 in TDD mode.
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