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1
Introduction
RAN4#78bis agreed with way forward on the Cat-M1 UE demodulation requirements [1], where it describes the open issues on MPDCCH demodulation requirement.
· CE Mode B
· Propagation channel
· Three options: AWGN, ETU1, or EPA1
· Frequency hopping offset and MPDCCH  Narrow band(i.e. first narrowband) while 4 narrowband used for frequency hopping
· option 1: 
· Offset: 1
· MPDCCH Narrowband: 7
· option 2:  
· Offset: 2

· If 2 is set, need clarification of the behavior when MPDCCH is collided with PSS/SSS/PBCH

In this contribution we discuss the open issues on MPDCCH demodulation requirements.
2
Discussion
2.1
Simulation parameters

Table 1 shows the simulation parameters we have used for the investigation. This is based on the parameters agreed in [2], but the modified parameters are highlighted in yellow. First we discuss the frequency hopping related parameters, followed by the propagation condition with simulation results.   
Table 1
Simulation parameter for MPDCCH
	Parameters
	CE Mode B

	System bandwidth
	10MHz

	Aggregation Level
	24 ECCE

	OCNG Pattern
	OP.2

	Propagation condition
	Option 1: EPA1

Option 2: AWGN

Option 3: ETU1

	Antenna configuration and correlation matrix
	2x1 low

	OFDM starting symbol (startSymbolLC)
	2

	DCI format
	6-1B

	Number of PRB per M-PDCCH set
	2+4

	Transmission
	Localized

	Maximum number of repetitions
	256

	Frequency hopping
	ON

	Frequency hopping offset
	2 => 1

	Number of narrowbands for frequency hopping
	4

	Frequency hopping interval
	16

	MPDCCH start subframe (mpdcch-startSF-UESS)
	1

	Assumed UE frequency error [Hz]
	100Hz

	MPDCCH narrowband (mpdcch-Narrowband)
	7


2.2
MPDCCH frequency hopping parameters
Figure 1 illustrates the allocation of the eMTC narrowbands in the case of 10MHz system bandwidth. It is observed that NB#4 and #5 would collide with PSS/SSS/PBCH/SIB1. Since we assume the frequency hopping with 4 narrowbands within 10MHz system bandwidth (50PRB), the scheduled narrowbad collides with PSS/SSS/PBCH/SIB1 if we set the frequency hopping offset to 2 regardless of the initial narrowband position (MPDCCH narrowband).
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Figure 1
Available narrowbands for 10MHz system bandwidth.

In [3], we discussed the frequency hopping parameter and proposed to set the frequency hopping offset to 1 and MPDCCH narrowband to 7. The latest RAN1 agreement clarified the MPDCCH/PDSCH is punctured if the resource elements collide with PSS/SSS/PBCH/SIB1 [4]. For the demodulation test purpose, we would like to avoid the puncturing of MPDCC/PDSCH. One option is to change the number of narrowbands for frequency hopping to 2, however we also want to keep it from the test coverage point of view. Therefore we propose to set the frequency hopping offset to 1 and MPDCCH narrowband to 7. This means MPDCCH is transmitted on NB#7, NB#8, NB#1, and NB#2, and it can avoid the collision with PSS/SSS/PBCH/SIB1.
Proposal 1: Frequency offset parameter is set to 1 and MPDCCH narrowband is set to 7 for MPDCCH CE Mode B test. 
2.3
Simulation results

Figure 2, Figure 3, and Figure 4 shows the MPDCCH link simulation with AWGN, EPA1, and ETU1, respectively. 

There is no significant difference among AWGN, EPA1 and ETU1, but we slight prefer to set EPA1 because we would like to align with PDSCH test case, and we propose to set EPA for PDSCH [5] .
Proposal 2: Set EPA1 for MPDCCH CE Mode B demodulation requirement.
[image: image2.emf]SNR[dB]

-30 -28 -26 -24 -22 -20 -18 -16 -14 -12 -10

M

P

D

C

C

H

 

B

L

E

R

10

-2

10

-1

10

0

MPDCCH AL24 2x1 AWGN

16 repetitions

32 repetitions

64 repetitions

128 repetitions

256 repetitions


Figure 2
MPDCCH CE Mode B simulation results (AWGN). 
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Figure 3
MPDCCH CE Mode B simulation results (EPA1). 
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Figure 4
MPDCCH CE Mode B simulation results (ETU1).
3
Conclusion
Proposal 1: Frequency offset parameter is set to 1 and MPDCCH narrowband is set to 7 for MPDCCH CE Mode B test. 
Proposal 2: Set EPA1 for MPDCCH CE Mode B demodulation requirement.
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