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1
Introduction
RAN4#80bis agreed with the test parameters for eMTC MPDCCH demodulation requirements for FDD and TDD as follows [1]:  
	Parameter
	Unit
	CE Mode A
	CE Mode B

	OFDM starting symbol (startSymbolLC)
	symbols
	2
	2

	Unused RE-s and PRB-s
	
	OCNG
	OCNG

	Cell ID
	
	0
	0

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

	Cyclic prefix
	
	Normal
	Normal

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN

	Precoder Update Granularity
	PRB
	1
	1

	
	ms
	[4](Note 2)
	[16] (Note 2)

	Beamforming Pre-Coder
	
	Annex B.4.4
	Annex B.4.4

	Cell Specific Reference Signal
	
	Port 0 and 1
	Port 0 and 1

	Number of PRB per MPDCCH Set
	
	4
	2+4

	Transmission type
	
	Distributed
	Localized

	Frequency hopping
	
	Disabled
	Enabled

	Number of frequency hopping narrowbands
	
	N/A
	4

	Frequency hopping offset 
	
	N/A
	[1]

	Frequency hopping inverval
	ms
	[4]
	16

	MPDCCH start subframe (mpdcch-startSF-UESS)
	
	[1]
	[1]

	Maximum number of repetitions
	
	[32]
	64

	MPDCCH narrowband (mpdcch-Narrowband)
	
	1
	[7]

	PDSCH TM
	
	TM2
	TM2

	Reference channel for PDSCH transmission
	
	R.81 FDD
	R.81 FDD

	DCI Format
	
	6-1A
	6-1B

	Note1:
For each test, DC subcarrier puncturing shall be considered.
Note2:
Same precoding matrix is used for a PRB across subframes during the frequency hopping interval
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at antenna port
	dBm/15kHz
	-98
	-98

	Cyclic prefix
	
	Normal
	Normal

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN

	Precoder Update Granularity
	PRB
	1
	1

	
	ms
	[5] (Note 2)
	[20] (Note 2)

	Beamforming Pre-Coder
	
	Annex B.4.4
	Annex B.4.4

	Cell Specific Reference Signal
	
	Port 0 and 1
	Port 0 and 1

	Number of PRB per MPDCCH Set
	
	4
	2+4

	Transmission type
	
	Distributed
	Localized

	Frequency hopping
	
	Diabled
	Enabled

	Number of frequency hopping narrowbands
	
	N/A
	4

	Frequency hopping offset 
	
	N/A
	[1]

	Frequency hopping inverval
	ms
	[5]
	[20]

	MPDCCH start subframe (mpdcch-startSF-UESS)
	
	[1]
	[1]

	Maximum number of repetitions
	
	[32]
	64

	MPDCCH narrowband (mpdcch-Narrowband)
	
	1
	[7]

	PDSCH TM
	
	TM2
	TM2

	Reference channel for PDSCH transmission
	
	R.81 TDD
	R.81 TDD

	DCI Format
	
	6-1A
	6-1B

	TDD UL/DL Configuration
	
	0
	0

	TDD Special Subframe
	
	1
	1

	Note 1:
For each test, DC subcarrier puncturing shall be considered.
Note 2:
Same precoding matrix is used for a PRB across subframes where MPDCCH is repeated.


In this contribution we provide the simulation results with/without impairments for both FDD and TDD. 

2
Simulation results for FDD
2.1
Simulation results

Table 1 shows the simulation results for FDD MPDCCH CE Mode A and CE Mode B.
Table 1
SNR values to achieve 1% of Pm-msg for FDD. 

	Test case
	Repetition
	SNR to achieve 1% Pm-msg (Ideal)

	CE Mode A
	32
	-7.8

	CE Mode B
	64
	-15.5


3
Simulation results for TDD
3.1
Simulation results and discussion for special subframe handling
RAN4 has agreed to set the following frame parameters for TDD:

· TDD UL/DL configuration: 0
· TDD special subframe configuration: 1
According to TS36.211 V13.3.0 [2], the special subframes with special subframe configuration 1 is considered BL/CE DL subframes, if they are indicated by higher layer signaling. If the special subframe is NOT considered BL/CE DL subframe, the MPDCCH transmission is postponed. 
This means RAN4 test parameters should specify how to consider TDD special subframe with fdd-DownlinkOrTddSubframeBitmapBR. Our preference is NOT to set the special subframes as the BL/CE DL subframes for simplicity.
Proposal 1: For TDD eMTC tests, set the special subframes as non-BL/CE DL subframes. 
Table 2 shows the simulation results for FDD MPDCCH CE Mode A and CE Mode B. It is observed that the required SNR for TDD of MPDCCH CE Mode A with 32 repetitions are about 3dB lower than FDD setup. If we set 16 repetitions for CE Mode A test, the required SNR values for 1% Pm-msg is similar to 32 repetitions with FDD. We think this is because of the time diversity since TDD transmits MPDCCH only two subframes in one radio frame as shown in Figure 1. On the other hand, TDD results with CE Mode B is no difference from FDD. We think it is because of much lower fading, ETU1.

Table 2
SNR values to achieve 1% of Pm-msg for TDD. 

	Test case
	Repetition
	SNR to achieve 1% Pm-msg (Ideal)

	CE Mode A
	32
	-11.6

	
	16
	-8.1

	CE Mode B
	64
	-15.5

	
	32
	-12.6
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Figure 1
DL scheduling for TDD with UL/DL configuration 0.
Considering the observations, we propose to set lower repetition numbers for TDD case compared with FDD. It also helps to reduce the UE test time for TDD because the UL/DL configuration 0 transmits MPDCCH with only 2 subframes in one radio frame; this means the TDD test spends 5 times longer than the FDD test with the same repetition numbers.
Proposal 2: Set 16 repetitions for MPDCCH CE Mode A for TDD, and 32 repetitions for MPDCCH CE Mode B for TDD.  

4
Conclusion
Proposal 1: For TDD eMTC tests, set the special subframes as non-BL/CE DL subframes. 
Proposal 2: Set 16 repetitions for MPDCCH CE Mode A for TDD, and 32 repetitions for MPDCCH CE Mode B for TDD.  
The table below provides our proposal for repetition numbers and SNR values with impairments. We propose RAN4 consider our results. 
	
	Repetition
	SNR to achieve 1% Pm-msg (with impairments)

	CE Mode A FDD
	32
	-6.3

	CE Mode A TDD
	16
	-6.6

	CE Mode B FDD
	64
	-14.0

	CE Mode B TDD
	32
	-11.1
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=== TS36.211 6.8B.1 ===

For frame structure type 2, 
-     If repetition is not configured for the MPDCCH, the number of EREGs per ECCE is given by Table 6.8A.1-1. If repetition is configured for the MPDCCH, the number of EREGs per ECCE is given by Table 6.8B.1-1.

-     For those special subframes where the MPDCCH is not supported, these special subframes are considered BL/CE DL subframes for both MPDCCH and PDSCH transmission, only if they are indicated as BL/CE DL subframe by higher layer signalling. 

<…>

      The narrowband [image: image8.png]


 for MPDCCH transmission in the first subframe of MPDCCH monitoring instance is provided by higher layers. Starting subframe configuration of UE-specific search space where UE monitors an MPDCCH is also provided by higher layers. The MPDCCH is transmitted with [image: image9.png]


 repetitions, spanning [image: image10.png]


 consecutive subframes, including non-BL/CE DL subframes where the MPDCCH transmission is postponed. 
<…>

Table 6.8B.1-1: Number of EREGs per ECCE, 
[image: image11.wmf]ECCE

EREG

N

, for frame structure type 2.

	Normal cyclic prefix
	Extended cyclic prefix

	Normal subframe
	Special subframe, configuration 3, 4, 8
	Normal subframe
	Special subframe, configuration 1, 2, 3, 5, 6

	4
	8
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