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Simulation parameters for the eMTC UE demodulation requirements
The simulation assumptions are provided for evaluation. To decide the parameters in the final requirements, more study is needed.
1.1 PBCH
Table 1
PBCH simulation assumption
	Parameters
	Test 1

	Reference channel
	R.22 (See TS36.101 A.3.7)

	Propagation condition
	[EPA1]

	Antenna configuration and correlation matrix
	2x1 low

	Repetition of PBCH
	ON


1.2
M-PDCCH
Table 2
M-PDCCH simulation assumption
	Parameters
	CE Mode A
	CE Mode B

	System bandwidth
	10MHz
	10MHz

	Aggregation Level
	16 ECCE
	24 ECCE

	OCNG Pattern
	FFS
	FFS

	Propagation condition
	EPA5
	Option 1: EPA1
Option 2: AWGN

Option 3: ETU1

	Antenna configuration and correlation matrix
	2x1 low
	2x1 low

	OFDM starting symbol (startSymbolLC)
	2
	2

	DCI format
	6-1A
	6-1B

	Number of PRB per M-PDCCH set
	4
	2+4

	Transmission
	[Distributed]
	[Localized]

	Maximum number of repetitions
	[8]
	[256]

	Frequency hopping
	[OFF]
	ON

	Frequency hopping offset
	[2 if ON]
	[2]

	Number of narrowbands for frequency hopping
	[2 if ON]
	[4]

	Frequency hopping interval
	[8 if ON]
	[16]

	M-PDCCH start subframe
	FFS
	FFS

	UE Frequency error [Hz]
	[50]
	[100]


1.3
PDSCH
Table 3
PDSCH simulation assumption
	
	Test 1
	Test 2
	Test 3

	Parameters
	CE Mode A
	CE Mode A
	CE Mode B

	Target SNR [dB]
	10dB
	Option 1: 0dB

Option 2: -6dB
	-15dB

	System bandwidth
	10MHz
	10MHz
	10MHz

	PDSCH transmission mode
	TM6
	TM9 single layer
	TM2

	MCS
	[16QAM 1/2]
	[QPSK 1/3]
	[QPSK 1/3]

	Allocated resource blocks
	3 (Note 2)
	6
	6

	TBS
	744
	152
	152

	OCNG pattern 
	FFS
	FFS
	FFS

	Propagation condition
	EPA5
	EPA5
	Option 1: EPA1
Option 2: AWGN

Option 3: ETU1

	Antenna configuration and correlation matrix
	2x1 low
	2x1 low
	2x1 low

	OFDM starting symbol (startSymbolLC)
	2
	2
	2

	Maximum numbers of repetitions
	[1]
	FFS (Note 1)
	FFS (Note 1)

	Frequency hopping
	OFF
	ON
	ON

	Frequency hopping offset
	N/A
	[1]
	[1]

	Number of narrowbands for frequency hopping
	N/A
	[2]
	[4]

	Frequency hopping interval
	N/A
	[8]
	[16]

	PMI delay [ms]
	FFS
	N/A
	N/A

	Reporting interval [ms]
	FFS
	N/A
	N/A

	Reporting mode
	PUCCH 1-1
	N/A
	N/A

	DL Scheduling assumption
	See Figure 1 for information
	See Figure 2 for information
	See Figure 2 for information

	UE Frequency error [Hz]
	[50] (Note 4)
	[50]
	[100]

	Note
	
	Reuse TS36.101 Table 8.9.1.1.3.1-1 
for FDD

Reuse TS36.101 Table 8.9.1.2.3.1-1 
for TDD
	

	Note 1) The repetition is decided to satisfy BLER=30% with the target SNR.
Note 2) Assume 2 PRBs are allocated for M-PDCCH transmission 

Note 3) Assume M-PDCCH and PDSCH are scheduled in different narrowbands for tests 2 and 3.
Note 4) Companies are encouraged to investigate the degradation with 50Hz UE frequency error compared with no UE frequency error.  
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Figure 1
Assumed DL scheduling pattern for CE Mode A without repetition (applicable for Half-duplex and full-duplex).
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Figure 2
Assumed DL scheduling pattern for CE Mode A/B in the case of M-PDCCH repetition level 4 and PDSCH repetition level 8 (applicable for Half-duplex and full-duplex).
DL scheduling figures provided in Figure 1 and Figure 2 are for information and other options are not precluded.
2
Simulation parameters for the eMTC CSI reporting requirements

2.1
CQI definition test with PUCCH 1-0

Reported CQI value according to Table 6 shall be in the range of ±1 of the reported median more than 90% of the time. If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, the BLER using the transport format indicated by the (median CQI + 1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, the BLER using transport format indicated by (median CQI – 1) shall be less than or equal to 0.1.

SNR is supposed to be set to test around CQI 7 to 8, but more simulations are needed to justify it.
Table 4
CQI definition test simulation assumption
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	1

	Downlink power allocation
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	Propagation condition and antenna configuration
	
	AWGN (1 x 1)

	SNR (Note 2)
	dB
	FFS
	FFS
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	dB[mW/15kHz]
	-98
	-98

	Max number of HARQ transmissions
	
	1

	Physical channel for CQI reporting
	
	PUCCH Format 2

	PUCCH Report Type
	
	4

	Reporting periodicity 
	ms
	Npd = FFS

	cqi-pmi-ConfigurationIndex
	
	FFS

	Frequency hopping
	
	OFF

	Starting OFDM symbol (startSymbolLC)
	
	3

	M-PDCCH repetition level
	
	1

	PDSCH repetition level
	
	1


2.2
CQI reporting under fading condition with PUSCH 2-0
The simulation assumption is given in Table 5 and Table 6. Metric for the narrowband CQI test is FFS.  
Table 5
Narrowband CQI test simulation assumption
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	1 (port 0)

	Downlink power allocation
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	Propagation channel
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	Reporting interval
	ms
	FFS

	CQI delay
	ms
	FFS

	Reporting mode
	
	PUSCH 2-0

	Max number of HARQ transmissions
	
	1

	Number of preferred subbands (M)
	
	FFS (<=4)

	Number of narrowbands
	
	[4]

	Frequency hopping offset
	
	[1]

	Starting OFDM symbol (startSymbolLC)
	
	3

	M-PDCCH repetition level
	
	[1]

	PDSCH repetition level
	
	[1]


Table 6
RMC table used for narrowband CQI test.

	CQI Index
	Modulation
	Number of PRB
	MCS
	TBS

	0
	DTX
	DTX
	DTX
	DTX

	1
	QPSK
	3
	0
	56

	2
	QPSK
	3
	0
	56

	3
	QPSK
	3
	0
	56

	4
	QPSK
	3
	2
	144

	5
	QPSK
	3
	4
	208

	6
	QPSK
	3
	6
	328

	7
	QPSK
	3
	8
	392

	8
	16QAM
	3
	11
	504

	9
	16QAM
	3
	13
	680

	10
	16QAM
	3
	16
	904

	11
	Reserved
	N/A
	N/A
	N/A

	12
	Reserved
	N/A
	N/A
	N/A

	13
	Reserved
	N/A
	N/A
	N/A

	14
	Reserved
	N/A
	N/A
	N/A

	15
	Reserved
	N/A
	N/A
	N/A
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