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1	Introduction
RAN4#80bis agreed with WF[1] and required companies to provide the simulation results. In this contribution, we update our simulation results and proposal.
2	Discussion
2.1	TM 6 && TM2 CE Mode A Simulation results
The TM6 simulation parameter are in [2]. Table 1 is the simulation parameter list.  Frequency offset = 50Hz is considered. Fig.1 is the simulation results for TM6 with fix PMI=0 and following PMI with PUCCH-1 as well as TM2. There is no repetition. 
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Figure 1: eMTC MPDSCH TM6 demodulation performance in CE Mode A EPA5

When 2dB impairment is considered, the following SNR is required:
Table 1 summary of TM6 and TM2 simulation results of eMTC UE (FDD, with 2 dB impairment)
	Test number
	PMI feedback
	Bandwidth and MCS 
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE DL category

	
	
	
	
	
	Fraction of Maximum
Throughput (%)
	SNR (dB)
	

	TM6
	PUCCH 1-1
	10 MHz
16QAM 1/2
	EPA5
	2x1 Low
	70
	7.2
	M1

	TM2
	N/A
	10 MHz
16QAM 1/2
	EPA5
	2x1 Low
	70
	9.2
	M1




As there is no big difference between FDD and TDD, we propose:
Proposal 1: For MPDSCH Mode A TM6, SNR= 7.2dB is suggest for FDD and TDD for achieving 70% of maximum throughput.
Proposal 2: For MPDSCH Mode A TM2, SNR= 9.2dB is suggest for FDD and TDD for achieving 70% of maximum throughput.

2.2	TM 9 Mode A Simulation results
For PDSCH TM9 test, the simulation results for 504bits with repetition number = 8 is shown in figure 2.
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Figure 2: eMTC MPDSCH TM9 TB size 504 bits demodulation performance in CE Mode A EPA5

When 2dB impairment is considered, the following SNR is required:

Table 2 TM9 simulation results of eMTC (FDD, with 2dB impairment)
	Test number
	Bandwidth and MCS 
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE DL category

	
	
	
	
	Fraction of Maximum
Throughput (%) 
	Repetition numbers
	SNR (dB)
	

	
	10 MHz
QPSK 1/3
(payload=504bit)
	EPA5
	2x1 Low
	70
	8
	-1.3
	M1




Proposal 3: For TBS=504bits and 8 repetitions for PDSCH TM9 Mode A test,  SNR= -1.3dB is suggest for FDD and TDD for achieving 70% of maximum throughput.

2.3	TM 2 Mode B Simulation results
Fig.4 is TM2 Mode B simulation results for ETU1 channel.
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Figure 4: eMTC MPDSCH TM2 demodulation performance in CE Mode B ETU1

Simulation results is given in Table 3.
Table 3 simulation results of eMTC TM2 (FDD, with 2dB impairment)
	Duplex mode
	Bandwidth and MCS 
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE DL category

	
	
	
	
	Fraction of Maximum
Throughput (%)
	Repetition
numbers
	SNR (dB)
	

	FDD
	10 MHz
QPSK 1/3
	ETU1
	2x1 Low
	70
	64
	-15.1
	M1




Proposal 4: Set 16 repetitions for PDSCH TM2 Mode B test.  SNR= -15.1dB is suggest for FDD and TDD for achieving 70% of maximum throughput.


3	Conclusion
Proposal 1: For MPDSCH Mode A TM6, SNR= 7.2dB is suggest for FDD and TDD for achieving 70% of maximum throughput.
Proposal 2: For MPDSCH Mode A TM2, SNR= 9.2dB is suggest for FDD and TDD for achieving 70% of maximum throughput.
Proposal 3: For TBS=504bits and 8 repetitions for PDSCH TM9 Mode A test,  SNR= -1.3dB is suggest for FDD and TDD for achieving 70% of maximum throughput.
Proposal 4: Set 16 repetitions for PDSCH TM2 Mode B test.  SNR= -15.1dB is suggest for FDD and TDD for achieving 70% of maximum throughput.
4	Reference
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5	Appendix
Table: MPDSCH simulation parameter 
	
	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
Option3: [-3dB]
	-15dB

	System bandwidth
	10MHz
	10MHz
	10MHz

	PDSCH transmission mode
	TM6
	TM9 single layer
	TM2

	MCS
	[16QAM 1/2]
	[QPSK 1/3]/[ QPSK 1/10]
	[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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