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1. Introduction
Non-BL/CE demod requirements have been discussed in RAN4 for quite a few meetings now. In this contribution, we provide simulation results for MPDCCH in CE mode A and CE mode B configuration. For non-BL/CE simulations, we have assumed demodulation based on 2Rx and full antenna connection is assumed. Based on the simulation results, we propose to reduce the repetition number of MPDCCH to specify performance in CE mode A & B.
2. Simulation Results
Simulation parameters for non-BL/CE for CE mode A and B are specified in Table 1. 

Table 8.1: Test Parameters for MPDCCH
	Parameter
	Unit
	CE Mode A
	CE Mode B

	OFDM starting symbol (startSymbolLC)
	symbols
	2
	2

	Downlink power allocation
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	dB
	-3
	0
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	dB
	-3
	0

	
	(
	dB
	0
	-3

	
	δ
	dB
	3
	0

	Cyclic prefix
	
	Normal
	Normal

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN

	Precoder Update Granularity
	PRB
	1
	1

	
	ms
	4 (Note 1)
	16 (Note 1)

	Number of PRB per MPDCCH Set
	
	4
	2+4

	Aggregation Level
	
	16
	24

	Transmission type
	
	Distributed
	Localized

	Frequency hopping
	
	Disabled
	Enabled

	Number of frequency hopping narrowbands
	
	N/A
	4

	Frequency hopping offset 
	
	N/A
	1

	Frequency hopping interval
	ms
	4
	4

	Maximum number of repetitions
	
	TBD
	TBD

	MPDCCH narrowband (mpdcch-Narrowband)
	
	1
	7

	PDSCH TM
	
	TM2
	TM2

	DCI Format
	
	6-1A
	6-1B

	fdd-DownlinkOrTddSubframeBitmapBR
	
	1111111111
	1111111111

	Propagation Channel
	
	EPA 5
	ETU 1

	Antenna Configuration 
	
	2x2
	2x2

	Antenna Correlation
	
	Low
	Low

	Residual Frequency Error
	
	0, 50Hz
	50Hz

	Channel Estimation 
	
	No cross subframe averaging

	Note 1:
Same precoding matrix is used for a PRB across subframes during the frequency hopping interval


In Figure 1 and 2, we provide simulations results based on the simulation parameters in Table 1.
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Figure 1. MPDCCH BLER for aggregation level = 16, w/o hopping in CE mode A in EPA 2x2 Low
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Figure 2. MPDCCH BLER for aggregation level = 24, with hopping in CE mode B in ETU 2x2 Low

Based on the simulation results, we observe that 1% MPDCCH BLER for CE mode A and B are achievable with SNR of -7.7dB (Rep 8) and -14.6 dB (Rep 32). Accordingly, we propose that for repetition number of CE mode A should be set to 8 and that for CE mode B should be set to 32.
Proposal 1: MPDCCH demodulation performance for non-BL/CE UE in CE mode A should be specified with repetition number 8.

Proposal 2: MPDCCH demodulation performance for non-BL/CE UE in CE mode B should be specified with repetition number 32.
3. Conclusion
In this contribution, we provided simulation results for non-BL/CE UEs. Accordingly, we make the following proposals.

Proposal 1: MPDCCH demodulation performance for non-BL/CE UE in CE mode A should be specified with repetition number 8.

Proposal 2: MPDCCH demodulation performance for non-BL/CE UE in CE mode B should be specified with repetition number 32.
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