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1
Introduction
RAN4#78bis agreed with the CR for Cat-M1 UE demodulation requirements [1]. In this contribution we show our simulation results with/without impairments to complete the CR. 
2
Discussion
2.1
Simulation parameters
Table 1 and Table 2 are the simulation parameters and requirements for MPDCCH agreed in [1]. In this contribution we discuss the remaining issues, i.e., precoder update granularity, maximum number of repetitions, and required SNR. 
Table 1
Simulation parameter for MPDCCH
	Parameter
	Unit
	CE Mode A

	OFDM starting symbol (startSymbolLC)
	symbols
	2

	Unused RE-s and PRB-s
	
	OCNG

	Cell ID
	
	0

	Downlink power allocation
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at antenna port
	dBm/15kHz
	-98

	Cyclic prefix
	
	Normal

	Subframe Configuration
	
	Non-MBSFN

	Precoder Update Granularity
	PRB
	1

	
	ms
	TBD(Note 2)

	Beamforming Pre-Coder
	
	Annex B.4.4

	Cell Specific Reference Signal
	
	Port 0 and 1

	Number of PRB per MPDCCH Set
	
	4

	Transmission type
	
	Distributed

	Frequency hopping
	
	OFF

	Number of frequency hopping narrowbands
	
	N/A

	Frequency hopping offset 
	
	N/A

	Frequency hopping inverval
	ms
	N/A

	MPDCCH start subframe (mpdcch-startSF-UESS)
	
	1

	Maximum number of repetitions
	
	TBD

	MPDCCH narrowband (mpdcch-Narrowband)
	
	1

	PDSCH TM
	
	TM2

	DCI Format
	
	6-1A

	Note1  For each test,DC subcarrier puncturing shall be considered.
Note2  Same precoding matrix is used for a PRB across subframes where MPDCCH is repeated.


Table 2
Requirements for MPDCCH demodulation requirements

	Test number
	Bandwidth 
	Aggregation level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1 
	10 MHz
	16 ECCE
	R.78 FDD
	OP.2 FDD
	EPA5
	2 x 1 Low
	1
	TBD


2.2
Maximum number of repetitions and precoder update granularity
Figure 1 shows the ideal simulation results for MPDCCH according to the parameters listed in Table 1. We set repetition number up to 64 and the same precoding weight during the repetition period. Considering 1% MPDCCH decoding error rate at SNR = -6dB and implementation margin, we propose to select 32 repetitions for MPDCCH test parameters. 
Figure 2 is the ideal simulation result for TDD. As same as FDD, we propose to set 32 repetitions. 

Proposal 1: Set the maximum number of repetitions to 32 and precoder update granularity to 32ms. 
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Figure 1
Ideal MPDCCH simulation results with repetitions (FDD).
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Figure 2
Ideal MPDCCH simulation results with repetitions (TDD).
2.3
Requirements
Table 3 shows the required SNR to achieve 1% of Pm-dsg for MPDCCH with the maximum number of repetition 32. This table gives the SNR value given from the ideal simulation and the value considering the impairment. Note this impairment result comes from the practical RF model and quantization error in the baseband processing; we do not set fixed frequency error, e.g., 50Hz, which RAN1 assumed for evaluation.  
Table 3
Required SNR to achieve 1% of Pm-dsg for MPDCCH with the maximum number of repetition 32.
	
	Ideal
	With impairments

	FDD
	-8.80
	-7.30

	TDD
	-10.87
	-9.37


Proposal 2: RAN4 use the simulation results for specifying the MPDCCH demodulation requirements. 
3
Conclusion

Proposal 1: Set the maximum number of repetitions to 32 and precoder update granularity to 32ms. 

Proposal 2: RAN4 use the simulation results for specifying the MPDCCH demodulation requirements. 
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