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1   Introduction
RAN4#79AH agreed the way forward and simulation assumptions for NB-IoT UE demodulation requirements.
2   Simulation assumptions
The simulation assumption listed in this section is used to align the companies’ simulation results. Interesting companies are encouraged to bring the simulation results in the RAN4#80 meeting.
2.1   NPBCH
NPBCH demodulation requirement is not tested in RAN5. 

For NPBCH, RAN4 agree with the following simulation assumptions for alignment, and related main configurations are listed as in Table 1. 
Interesting companies are encouraged to provide the simulation result for SNR satisfying 1% Pm-bch. 
Table 1: Minimum performance for NPBCH

	Simulation number
	Bandwidth 
	Deployment mode
	Reference Channel
	Propagation Condition
	Antenna configuration 
	Reference value

	
	
	
	
	
	
	Pm-bch (%)
	SNR (dB)

	1
	180 KHz
	Stand-alone
	R.NB1.1
	EPA1
	1 x 1
	1
	TBD

	2
	180kHz
	In-band/Guard-band
	R.NB1.2
	EPA1
	2 x 1 Low
	1
	TBD


Table 2
RMC table for NPBCH
	Parameter
	Unit
	Value

	Reference channel
	
	R.NB1.1
	R.NB1.2

	Number of transmitter antennas
	
	1
	2

	Channel bandwidth
	MHz
	0.2
	0.2

	Modulation
	
	QPSK
	QPSK

	Target coding rate
	
	50/1600
	50/1600

	Payload (without CRC)
	Bits
	34
	34


2.2   NPDCCH

For NPDCCH, RAN4 agrees with the following simulation assumption, and related main configurations are listed as in Table 3. Table 4 list the corresponding FRC set.
Companies are encouraged to provide the simulation results with the proposed number of repetitions to satisfy 1% Pm-dsg around the target SNR.  The final SNR is to be defined as per the simulation results alignment from different companies.  RAN4#80 will select two test cases for NPDCCH demodulation requirements if the corresponding NPDCCH performance is guaranteed in the NPDSCH performance requirements. 
Table 3: Minimum performance for NPDCCH

	Simulation number
	BW 
	Deployment Mode
	Reference Channel
	Repetition number
	Propagation Condition
	Number of NRS ports
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
(Note 1)
	Target SNR (dB

	1
	180KHz
	In-band
	R.NB1.4
	Note 1
	[EPA5]
	2
	1
	[-6]

	2
	180KHz
	In-band
	R.NB1.4
	Note 1
	[ETU1]
	2
	1
	[-12]

	3
	180KHz
	Standalone/Guard-band
	R.NB1.3
	Note 1
	[EPA5]
	1
	1
	[-6]

	4
	180KHz
	Standalone/Guard-band
	R.NB1.3
	 Note 1
	[ETU1]
	1
	1
	[-12]

	Note 1: Choose one repetition level from {16,32,64,128,256,512} to satisfy 1% BLER at target SNR=-6dB for tests 1 and 3, and SNR=-12dB for tests 2 and 4. 
Note 2: Assumption of In-band configuration: CFI=3 and the number of LTE CRS ports is 4. Demodulation is assumed to be based only NRS.




Table 4: FRC for NPDCCH
	Parameter
	Unit
	Value
	Value

	Reference channel
	
	R.NB1.3
	R.NB1.4

	Number of transmitter antennas
	
	1
	2

	Channel bandwidth
	kHz
	180
	180

	Aggregation level
	NCCE
	2
	2

	DCI Format
	
	N1
	N1

	Cell ID
	
	0
	0

	Payload (without CRC)
	Bits
	23
	23


2.3   NPDSCH

For NPDSCH, RAN4 agrees to define the following test cases, and related main configurations are listed as in Table 5. Table 6 is for reference only.
Companies are encouraged to provide the simulation result and propose the number of repetitions to satisfy 70% of maximum NPDSCH throughput around the target SNR.
Table 5 Minimum performance NPDSCH

	Simulation number
	Band-width and MCS
	Deployment Mode
	(ITBS, ISF)

(Table 6)
	Repetition level
	Propagation Condition
	Number of NRS ports
	Target SNR (dB)

	1
	180KHz
QPSK [1/3]
	In-band
	([4], [0])

(TBS=56bits)
	1
	[EPA5]
	2
	TBD

	2
	180KHz
QPSK [1/3]
	In-band
	([4], [0])

(TBS=56bits)
	Note 2
	[EPA5]
	2
	[-6]

	3
	180KHz
QPSK [1/3]
	In-band
	([4], [0])

(TBS=56bits)
	Note 2
	[ETU1]
	2
	[-12]

	4
	180KHz
QPSK [1/2]
	Standalone/Guard-band
	([9], [3])

(TBS=616bits)
	Note 2
	[EPA5]
	1
	[-6]

	5
	180KHz
QPSK [1/3]
	Standalone/Guard-band
	([6], [3])

(TBS=392 bits)
	Note2
	[ETU1]
	1
	[-12]

	Note 1: Choose one repetition level from {1,2,4,8,16,32,64,128,192,256,384,512,768, } to satisfy 70% of the maximum NPDSCH throughput.
Note 2: Assumption of In-band configuration: CFI=3 and the number of LTE CRS ports is 4. Demodulation is assumed to be based only NRS.
Note 3: Maximum number of HARQ retransmission is 4. 


Table 6
TBS table for NPDSCH
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	0
	1
	2
	3
	4
	5
	6
	7

	0
	16
	32
	56
	88
	120
	152
	208
	256

	1
	24
	56
	88
	144
	176
	208
	256
	344

	2
	32
	72
	144
	176
	208
	256
	328
	424

	3
	40
	104
	176
	208
	256
	328
	440
	568

	4
	56
	120
	208
	256
	328
	408
	552
	680

	5
	72
	144
	224
	328
	424
	504
	680
	

	6
	88
	176
	256
	392
	504
	600
	
	

	7
	104
	224
	328
	472
	584
	680
	
	

	8
	120
	256
	392
	536
	680
	
	
	

	9
	136
	296
	456
	616
	
	
	
	

	10
	144
	328
	504
	680
	
	
	
	

	11
	176
	376
	584
	
	
	
	
	

	12
	208
	440
	680
	
	
	
	
	


2.4   Others
2.4.1 Window length of channel estimation in the simulation assumption

Not specify any channel estimation length. Companies are encouraged to give the information of window length. 
2.4.2 Frequency offset

No frequency offset is assumed

2.4.3 Impairment margin
Each company add impairment margin according to their product

2.4.4 OCNG pattern for in-band and guard-band operation

RAN4#80 will discuss specifying the modeling of OCNG or not in in-band/guard-band operation. For the alignment purpose no OCNG is assumed.
2.4.5 Anchor / non-anchor operation
UE NPDCCH/NPDSCH demodulation requirements capture the scenario on the anchor carrier or non-anchor carrier operation. For the alignment purpose, non-anchor operation is assumed. 
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