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1   Introduction
During eMTC discussion in RAN4#78 meeting, the initial simulation parameters [1] for evaluation eMTC UE PDSCH is agreed as following,

Table 1
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.

In this contribution, we will provide our simulation results based on the agreed simulation parameters.
2   Discussion 
In this section, we give our proposals on the test parameters for PDSCH requirements. 

Respect to the additional test parameters, basing on the RAN1 and RAN2 agreements, we propose that

Proposal 1:  

Table 5 test parameters for TM2 (FDD) 
	Parameter
	Unit
	Test 1 

	CE Mode
	
	Mode B

	Number of HARQ processes per component carrier
	Processes
	2

	Maximum number of HARQ transmission
	
	4

	Redundancy version cycling interval
	subframes
	4


Table 6 test parameters for TM2 (TDD) 
	Parameter
	Unit
	Test 1 

	CE Mode
	
	Mode B

	Number of HARQ processes per component carrier
	Processes
	2

	Maximum number of HARQ transmission
	
	4

	Redundancy version cycling interval
	subframes
	10


Proposal 2:  

Table 7 test parameters for TM6 (FDD)

	Parameter
	Unit
	Test 1

	Precoding granularity
	PRB
	3

	Number of HARQ processes per component carrier
	Processes
	8

	Maximum number of HARQ transmission
	
	4

	Redundancy version cycling interval
	subframes
	1

	PMI delay (Note 2)
	ms
	8

	Reporting interval
	ms
	8

	Reporting mode
	
	PUCCH 1-1

	CSI reference resource in time domain
	subframes
	1

	CSI reference resource in frequency domain
	narrowband
	[All available  narrowbands]


Table 8 test parameters for TM6 (TDD)

	Parameter
	Unit
	Test 1

	Precoding granularity
	PRB
	3

	Number of HARQ processes per component carrier
	Processes
	9

	Maximum number of HARQ transmission
	
	4

	Redundancy version cycling interval
	subframes
	1

	PMI delay (Note 2)
	ms
	8

	Reporting interval
	ms
	8

	Reporting mode
	
	PUCCH 1-1

	CSI reference resource in time domain
	subframes
	1

	CSI reference resource in frequency domain
	narrowband
	[All available  narrowbands]


Proposal 3:  

Table 9 test parameters for TM9 (FDD)

	Parameter
	Unit
	Test 1

	Precoding granularity
	PRB
	3

	Number of HARQ processes per component carrier
	Processes
	8

	Maximum number of HARQ transmission
	
	4

	Redundancy version cycling interval
	subframes
	1


Table 10 test parameters for TM9 (TDD)

	Parameter
	Unit
	Test 1

	Precoding granularity
	PRB
	3

	Number of HARQ processes per component carrier
	Processes
	9

	Maximum number of HARQ transmission
	
	4

	Redundancy version cycling interval
	subframes
	1


Propose 4: Define TM2 requirements with ETU1. 

3   Simulation assumption
In this section, we provide the detailed test parameters for FDD TM2 and TM6 tests in this section. 
3.1   FDD
Table 2: Common Test Parameters (FDD and half-duplex FDD)

	Parameter
	Unit
	Value 

	Inter-TTI Distance
	
	1

	Redundancy version coding sequence
	
	{0,1,2,3} for QPSK and 16QAM

{0,0,1,2} for 64QAM

	Number of OFDM symbols for PDCCH per component carrier
	OFDM symbols
	4 for 1.4 MHz bandwidth, 3 for 3 MHz and 5 MHz bandwidths, 

2 for 10 MHz, 15 MHz and 20 MHz bandwidths

	Cyclic Prefix
	
	Normal


Table 3: Test Parameters for Transmit diversity Performance (FRC)
	Parameter
	Unit
	Test 1 

	CE Mode
	
	Mode B

	Target SNR 
	dB
	-15

	Number of HARQ processes per component carrier
	Processes
	2

	Maximum number of HARQ transmission
	
	4

	Redundancy version cycling interval
	subframes
	4

	Downlink power allocation
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	dBm/15kHz
	-98

	PDSCH transmission mode
	
	2

	OFDM starting symbol
	symbols
	2

	Maximum numbers of repetitions
	
	32

	Frequency hopping configuration
	
	ON

	Frequency hopping offset
	narrowband
	[1]

	Number of narrowbands for frequency hopping
	narrowband
	[4]

	Frequency hopping interval
	
	[16]

	UE Frequency error 
	Hz
	100

	Note 1:
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Table 4: Test Parameters for Single-Layer Spatial Multiplexing (FRC)

	Parameter
	Unit
	Test 1

	CE Mode
	
	Mode A

	Target SNR 
	dB
	-10

	Number of HARQ processes per component carrier
	Processes
	8

	Maximum number of HARQ transmission
	
	4

	Redundancy version cycling interval
	subframes
	1

	Downlink power allocation
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	Precoding granularity
	PRB
	3

	PMI delay (Note 2)
	ms
	[8]

	Reporting interval
	ms
	[8]

	Reporting mode
	
	PUCCH 1-1

	CSI reference resource in time domain
	subframes
	[1]

	CSI reference resource in frequency domain
	narrowband
	[All available  narrowbands]

	CodeBookSubsetRestriction bitmap
	
	001111

	PDSCH transmission mode
	
	6

	OFDM starting symbol
	symbols
	2

	Maximum numbers of repetitions
	
	[1]

	Frequency hopping configuration
	
	OFF

	UE Frequency error 
	Hz
	50

	Note 1:
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Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4).


4   Simulation results
In this section, we give our simulation results of PDSCH with the simulation assumptions in section 2.
4.1   FDD
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                                                            Figure 1 PDSCH simulation results of eMTC UE (FDD)
Table 11 PDSCH simulation results of eMTC UE (FDD)
	Test number
	Bandwidth and MCS 
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	
	UE DL category

	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	BLER (%)
	repetitions
	SNR (dB)
	

	TM6
	10 MHz
16QAM 1/2
	EPA5
	2x1 Low
	70
	9.3
	-
	-
	-
	M1

	TM2
	10 MHz

QPSK 1/3
	ETU1
	2x1 Low
	-
	-
	30
	32
	-15.8
	M1


5   Conclusion 
In this contribution, we provide our view on the test parameters for PDSCH requirements and give our simulation results for FDD TM2 and TM6. Our proposals are 
Proposal 1: Define TM2 requirements with ETU1.
Proposal 2:  

Table 5 test parameters for TM2 (FDD) 
	Parameter
	Unit
	Test 1 

	CE Mode
	
	Mode B

	Number of HARQ processes per component carrier
	Processes
	2

	Maximum number of HARQ transmission
	
	4

	Redundancy version cycling interval
	subframes
	4


Table 6 test parameters for TM2 (TDD) 
	Parameter
	Unit
	Test 1 

	CE Mode
	
	Mode B

	Number of HARQ processes per component carrier
	Processes
	2

	Maximum number of HARQ transmission
	
	4

	Redundancy version cycling interval
	subframes
	10


Proposal 3:  

Table 7 test parameters for TM6 (FDD)

	Parameter
	Unit
	Test 1

	Precoding granularity
	PRB
	3

	Number of HARQ processes per component carrier
	Processes
	8

	Maximum number of HARQ transmission
	
	4

	Redundancy version cycling interval
	subframes
	1

	PMI delay (Note 2)
	ms
	8

	Reporting interval
	ms
	8

	Reporting mode
	
	PUCCH 1-1

	CSI reference resource in time domain
	subframes
	1

	CSI reference resource in frequency domain
	narrowband
	[All available  narrowbands]


Table 8 test parameters for TM6 (TDD)

	Parameter
	Unit
	Test 1

	Precoding granularity
	PRB
	3

	Number of HARQ processes per component carrier
	Processes
	9

	Maximum number of HARQ transmission
	
	4

	Redundancy version cycling interval
	subframes
	1

	PMI delay (Note 2)
	ms
	8

	Reporting interval
	ms
	8

	Reporting mode
	
	PUCCH 1-1

	CSI reference resource in time domain
	subframes
	1

	CSI reference resource in frequency domain
	narrowband
	[All available  narrowbands]


Proposal 4:  

Table 9 test parameters for TM9 (FDD)

	Parameter
	Unit
	Test 1

	Precoding granularity
	PRB
	3

	Number of HARQ processes per component carrier
	Processes
	8

	Maximum number of HARQ transmission
	
	4

	Redundancy version cycling interval
	subframes
	1


Table 10 test parameters for TM9 (TDD)

	Parameter
	Unit
	Test 1

	Precoding granularity
	PRB
	3

	Number of HARQ processes per component carrier
	Processes
	9

	Maximum number of HARQ transmission
	
	4

	Redundancy version cycling interval
	subframes
	1
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