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1
Introduction
This contribution proposes the simulation assumption for FeMTC UE demodulation requirements based on [1]. 
	Test number
	PDSCH maximum bandwidth
	CE Mode
	Propagation channel and antenna configurations
	MCS
	Target SNR
	Transmission mode
	Applicable UE categories

	1
	5MHz (24RB)
	CE Mode A
	EPA5 2x1
	1/3 QPSK
	-6dB
	TM9
	Cat-M2 / Cat-1bis

	2
	5MHz (24RB)
	CE Mode A
	EPA5 2x2
	1/3 QPSK
	-6dB
	TM9
	Cat-1 or higher UE categories

	3
	10MHz (48RB)
	CE Mode A
	EPA5 2x2
	1/3 QPSK
	-6dB
	TM9
	Cat-1 or higher UE categories

	4
	5MHz (24RB)
	CE Mode B
	ETU1 2x1
	1/10 QPSK
	-15dB
	TM2
	Cat-M2 / Cat-1bis

	5
	5MHz (24RB)
	CE Mode B
	ETU1 2x2
	1/10 QPSK
	-15dB
	TM2
	Cat-1 or higher UE categories

	6
	10MHz (48RB)
	CE Mode B
	ETU1 2x2
	1/3 QPSK
	-15dB
	TM2
	Cat-1 or higher UE categories


2
Simulation assumption for FeMTC UE demodulation requirements

Table 1 is the common parameters for Rel-14 FeMTC UE demodulation requirements. We propose to set the number of HARQ processes for CE Mode A to 10. 
Table 1
Common test parameters for Rel-14 FeMTC UE demodulation requirements.
	Parameter
	Unit
	CE Mode A 
	CE Mode B

	Number of HARQ processes per component carrier
	Processes
	10
	2

	Maximum number of HARQ transmission
	
	4
	4

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


	{0,0,0,0,0,1,1,1,1,1,2,2,2,2,2,3,3,3,3,3,…} for QPSK


	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
	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
	Normal

	Beamforming Precoder for MPDCCH 
	
	Annex B.4.4
	Annex B.4.4

	Precoder update granularity for MPDCCH
	
	Frequency domain: 1 PRB

Time domain: identical during the hopping period (interval-FDD for CE Mode A)
	Frequency domain: 1 PRB

Time domain: identical during the hopping period (interval-FDD for CE Mode B)

	BL/CE DL subframe comfiguration (fdd-DownlinkOrTddSubframeBitmapBR)
	
	1111111111
	1111111111


3.1
5MHz CE Mode A (Cat-M2 and Non-BL UE)
Table 2 is the test parameters for PDSCH TM9 test case. Because we use the same coding rate, we can also use the same repetition number. But we need to set a suitable number so that the required SNR is around -6dB. For example, it is expected the repetition number should be smaller especially for 2Rx UE. 
We also modified the frequency hopping setting in the simulation assumption. RAN4 test usually uses 10MHz system bandwidth and we can setup 8 narrowbands for 10MHz system. On the other hand, 5MHz UE can allocate max 4 narrowbands and 20MHz UE can allocate max 16 narrowbands. For 5MHz UE, we propose to enable frequency hopping and switch widebands between NB start index NB#0 and NB#4. For 20MHz UE, we propose to use 8 narrowbands and disable frequency hopping. With this setting, it is possible PDSCH collide with PSS/SSS/MIB/SIB1, and it is FFS for the colliding case. 
Table 3 is the test case for FeMTC PDSCH TM9 CE Mode A, and Table 4 is the detailed FRC table. We keep the same coding rate (1/3 QPSK) as Rel-13 eMTC, and modify the channel bits and information bits to support 24RBs and 48RBs.
Table 2
Test parameters for PDSCH TM9 CE Mode A demodulation requirements.
	parameter
	Unit
	Tests 1 and 2
	Test 3

	Downlink power allocation
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	-3 (Note 1)
	-3 (Note 1)
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	MPDCCH_RA
	dB
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	MPDCCH_RB
	dB
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	Beamforming model
	
	Annex B.4.1
	Annex B.4.1

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1
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at antenna port
	dBm/15kHz
	-98 (Note 6)
	-98 (Note 6)

	Symbols for unused PRBs
	
	OCNG (Note 3)
	OCNG (Note 3)

	Number of allocated resource blocks (Note 2)
	PRB
	6
	6

	PDSCH transmission mode
	
	9
	9

	Coverage enhancement mode
	
	CE Mode A
	CE Mode A

	OFDM starting symbol (startSymbolBR)
	
	2
	2

	Maximum number of repetitions
	
	[8]
	[8]

	Frequency hopping
(mpdcch-pdsch-HoppingConfig)
	
	Enabled
	Disabled

	Frequency hopping offset
(mpdcch-pdsch-HoppingOffset)
	
	[4]
	N/A

	Frequency hopping interval

(interval-FDD)
	ms
	8
	N/A

	MPDCCH transmission duration

(mpdcch-NumRepetition)
	ms
	TBD
	TBD

	Number of narrowbands for frequency hopping
	
	2
	N/A

	Starting subframe configuration for MPDCCH

(mpdcch_startSF_UESS)
	
	TBD
	TBD

	Narrowband for MPDCCH

(mpdcch_Narrowband)
	
	[0]
	[0]

	MPDCCH aggregation level
	
	TBD
	TBD

	Note 1:
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Note 2:
The modulation symbols of the signal under test are mapped onto antenna port 7 or 8.

Note 3:
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated.

Note 4:
For each test,DC subcarrier puncturing shall be considered.


 Table 3
Test cases for PDSCH TM9 CE Mode A.
	Test number
	Bandwidth and MCS 
	PDSCH max bandwidth
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	

	
	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	DL Category

	1
	10MHz QPSK 1/3
	5MHz
	R.xx FDD
	OP.2 FDD
	EPA5
	2x1 Low
	70
	TBD
	M2, 1bis

	2
	10MHz QPSK 1/3
	5MHz
	R.xx FDD
	OP.2 FDD
	EPA5
	2x2 Low
	70
	TBD
	>=1

	3
	10MHz QPSK 1/3
	20MHz
	R.yy FDD
	OP.2 FDD
	EPA5
	2x2 Low
	70
	TBD
	>=1


Table 4
FRC for PDSCH TM9 CE Mode A.
	Parameter
	Unit
	Value

	Reference channel
	
	R.xx FDD
	R.yy FDD

	Channel bandwidth
	MHz
	10
	10

	Allocated resource blocks
	
	24 (Note 4)
	48 (Note 6)

	Allocated subframes per Y subframes (Note 3)
	
	TBD
	TBD

	Modulation
	
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3

	Information Bit Payload 
	
	
	

	  For Sub-Frames 0,1,2,3,4,5,6,7,8,9
	Bits
	[2088]
	[4264]

	Number of Code Blocks
	
	
	

	  For Sub-Frames 0,1,2,3,4,5,6,7,8,9
	Code blocks
	1
	1

	Binary Channel Bits
	
	
	

	  For Sub-Frames 0,1,2,3,4,5,6,7,8,9
	Bits
	[5760]
	[11520]

	Max. Throughput
	Mbps
	TBD
	TBD

	UE DL Category
	
	M1, >=1
	>=1

	Note 1:
2 symbols allocated to PDCCH

Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]

Note 3: 
The downlink subframes are scheduled at the 0th to X-th subframes every Y ms. Information bit payload is availabled from the Z-th to X-th subframes with repetition.
Note 4:
Allocated PRB positions are {0, 1, …, 23} within the assigned wideband. 

Note 5: 
MPDCCH are scheduled at the 0th to N-th subframes with repetition. The allocated PRB positions are {0, 1, 2, 3} within the assigned narrowband.
Note 6:
Allocated PRB positions are {1, …, 48} using DL resource allocation type 0. 




3.2
5MHz CE Mode B (Cat-M2 and Non-BL UE)
Table 5 is the test parameters for PDSCH TM2 test case. Similar to CE Mode A case, we propose to use the same coding rate, and therefore we can also use the same repetition number. However, as we discussed in CE Mode A, we need to set a suitable number so that the required SNR is around -15dB, especially for 2Rx UE. Regarding the frequency hopping, we propose to enable frequency hopping and switch widebands between NB start index NB#0 and NB#4 for 5MHz UE. For 20MHz UE, we propose to use 8 narrowbands and disable frequency hopping. It is FFS for the case PDSCH collides with PSS/SSS/MIB/SIB1. 

Table 6 is the test case for FeMTC PDSCH TM2 CE Mode B, and Table 7 is the detailed FRC table. We keep the same coding rate (1/10 QPSK) as Rel-13 eMTC, and modify the channel bits and information bits to support 24RBs and 48RBs.
Table 5
Test parameters for PDSCH TM2 CE Mode B demodulation requirements.
	Parameter
	Unit
	Tests 1 and 2
	Test 3

	Downlink power allocation
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	-3 (Note 1)
	-3 (Note 1)
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	MPDCCH_RA
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	MPDCCH_RB
	dB
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at antenna port
	dBm/15kHz
	-98
	-98

	Coverage enhancement mode
	
	CE Mode B
	CE Mode B

	PDSCH transmission mode
	
	2
	2

	OFDM starting symbol (startSymbolBR)
	
	2
	2

	Maximum number of repetitions
	
	[64]
	[64]

	Frequency hopping
(mpdcch-pdsch-HoppingConfig)
	
	Enabled
	Disabled

	Frequency hopping offset
(mpdcch-pdsch-HoppingOffset)
	
	[4]
	N/A

	Frequency hopping interval

(interval-FDD)
	ms
	16
	N/A

	MPDCCH transmission duration

(mpdcch-NumRepetition)
	ms
	TBD
	TBD

	Starting subframe configuration for MPDCCH

(mpdcch_startSF_UESS)
	
	TBD
	TBD

	Narrowband for MPDCCH

(mpdcch_Narrowband)
	
	[0]
	[0]

	MPDCCH aggregation level
	
	TBD
	TBD

	Note 1:
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Note 2:
For each test,DC subcarrier puncturing shall be considered.


Table 6
Test cases for PDSCH TM2 CE Mode B.

	Test number
	Bandwidth and MCS 
	PDSCH max bandwidth
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	

	
	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	DL Category

	1
	10MHz QPSK 1/10
	5MHz
	R.aa FDD
	OP.2 FDD
	ETU1
	2x1 Low
	70
	TBD
	M2, 1bis

	2
	10MHz QPSK 1/10
	5MHz
	R.aa FDD
	OP.2 FDD
	ETU1
	2x2 Low
	70
	TBD
	>=1

	3
	10MHz QPSK 1/10
	20MHz
	R.bb FDD
	OP.2 FDD
	ETU1
	2x2 Low
	70
	TBD
	>=1


Table 7
FRC for PDSCH TM2 CE Mode B.
	Parameter
	Unit
	Values

	Reference channel
	
	R.aa FDD
	R.bb FDD

	Channel bandwidth
	MHz
	10
	10

	Allocated resource blocks
	
	24 (Note 4)
	48 (Note 6)

	Allocated DL subframes per Y subframes (Note 3)
	
	TBD
	TBD

	Modulation
	
	QPSK
	QPSK

	Target Coding Rate
	
	1/10
	1/10

	Information Bit Payload
	
	
	

	  For Sub-Frames 0,1,2,3,4,5,6,7,8,9
	Bits
	[648]
	[1320]

	Number of Code Blocks
	
	
	

	  For Sub-Frames 0,1,2,3,4,5,6,7,8,9
	Code blocks
	1
	1

	Binary Channel Bits
	
	
	

	  For Sub-Frames 0,1,2,3,4,5,6,7,8,9 
	Bits
	[6336]
	[12672]

	Max. Throughput
	Mbps
	TBD
	TBD

	UE DL Category
	
	M1, ≥ 1
	>= 1

	Note 1:
2 symbols allocated to PDCCH

Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]

Note 3: 
The downlink subframes are scheduled at the 0th to X-th subframes every Y ms. Information bit payload is available at the Z-th to X-th subframes with repetition.
Note 4:
Allocated PRB positions are {0, 1, …, 23} within the assigned wideband. 

Note 5: 
MPDCCH are scheduled at the 0th to N-th subframes with repetition. The allocated PRB positions are {0, 1, 2, 3, 4, 5} within the assigned narrowband.
Note 6:
Allocated PRB positions are {1, …, 48} using DL resource allocation type 0. 


3
Conclusion

We propose to use this contribution in order to decide the simulation assumption for Rel-14 FeMTC UE demodulation requirements.  
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