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1	Introduction
RAN4#84 agreed with parameter setting of MPDCCH for Rel-13 Non-BL CE UEs.
This contribution presents our simulation results for MPDCCH considering 2Rx/4Rx UE supporting coverage enhancements. 
2	Simulation results
2.1	CE Mode A
[bookmark: _Ref494639817]Table 1	Parameters for CE Mode A test.
	Test case
	Duplex
	Rx
	Repetition
	Interval
	Note

	CEModeA
	FDD
	2
	8
	4
	

	CEModeA
	FDD
	4
	2
	1
	

	CEModeA
	TDD
	2
	4
	1
	

	CEModeA
	TDD
	4
	2
	1
	



Figure 1 shows the simulation results of MPDSCH CE Mode A for FDD/TDD according to the parameters [1]. Table 1 shows the summary of the parameters. Table 2 is the required SNR values to achieve 1% MPDCCH BLER. 
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[bookmark: _Ref488415470]Figure 1	Simulation results of MPDCCH CE Mode A for 2Rx and 4Rx.

[bookmark: _Ref493232580]Table 2	Required SNR [dB] for 1% MPDCCH BLER. 
	Duplex mode
	Number of receive antennas
	Ideal results
	Impairment results

	FDD
	2Rx
	-8.8
	-6.8

	
	4Rx
	-9.4
	-7.4

	TDD
	2Rx
	-7.3
	-5.3

	
	4Rx
	-9.4
	-7.4



2.2	CE Mode B
[bookmark: _Ref494639907]Table 3	Parameters for CE Mode B test.
	Test case
	Duplex
	Rx
	Repetition
	Interval
	Note

	CEModeB
	FDD
	2
	32
	16 => 8
	

	CEModeB
	FDD
	4
	8
	4 => 2
	

	CEModeB
	TDD
	2
	16
	10 => 5
	

	CEModeB
	TDD
	4
	8
	5
	5 is the minimum number for TDD CEModeB. 



Figure 2 shows the simulation results of MPDSCH CE Mode A for FDD/TDD according to the parameters [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 is the required SNR values to achieve 1% MPDCCH BLER. 
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[bookmark: _Ref488415922]Figure 2	Simulation results of MPDCCH CE Mode B for 2Rx and 4Rx.
[bookmark: _Ref493232947]Table 4	Required SNR [dB] for 1% MPDCCH BLER. 
	Duplex mode
	Number of receive antennas
	Ideal results
	Impairment results

	FDD
	2Rx
	-16.8
	-14.8

	
	4Rx
	-16.0
	-14.0

	TDD
	2Rx
	-15.3
	-13.3

	
	4Rx
	-16.0
	-14.0



3	Conclusion
Proposal 1: 	Modify the interval parameters for CE Mode B as follows:
	Test case
	Duplex
	Rx
	Repetition
	Interval
	Note

	CEModeB
	FDD
	2
	32
	8
	

	CEModeB
	FDD
	4
	8
	2
	

	CEModeB
	TDD
	2
	16
	5
	

	CEModeB
	TDD
	4
	8
	5
	5 is the minimum number for TDD CEModeB. 



[bookmark: _Ref352176984]4	References
[bookmark: _Ref493232317]R4-1709040, “CR for requirements of MPDCCH with 2Rx and 4Rx”, Huawei, HiSilicon. 



1

image2.emf
-20 -18 -16 -14 -12 -10 -8 -6

SNR [dB]

10

-2

10

-1

10

0

M

P

D

C

C

H

 

B

L

E

R

MPDCCH CEModeA EPA5 2Tx TDD

2Rx Rep4

4Rx Rep2


image3.emf
-20 -19 -18 -17 -16 -15 -14

SNR [dB]

10

-2

10

-1

10

0

M

P

D

C

C

H

 

B

L

E

R

MPDCCH CEModeB ETU1 2Tx FDD

2Rx Rep32

4Rx Rep8


image4.emf
-20 -19 -18 -17 -16 -15 -14

SNR [dB]

10

-2

10

-1

10

0

M

P

D

C

C

H

 

B

L

E

R

MPDCCH CEModeB ETU1 2Tx TDD

2Rx Rep16

4Rx Rep8


image1.emf
-20 -18 -16 -14 -12 -10 -8 -6

SNR [dB]

10

-2

10

-1

10

0

M

P

D

C

C

H

 

B

L

E

R

MPDCCH CEModeA EPA5 2Tx FDD

2Rx Rep8

4Rx Rep2


