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1   Background
During RAN4#79 Nanjing meeting, simulation assumptions for NB-IoT UE demodulation in R4-164479 was approved. The simulation assumptions for NPDSCH are shown as below. As per the email discussion and RAN1 agreements pre the meeting, some updates are highlighted with yellow:

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 10% NPDSCH BLER around the target SNR for tests 2 – 5. Target SNR is not intended to be the final requirement.  For Test 1, interesting companies are encouraged to provide the SNR to satisfy [30]% of NPDSCH BLER.

Table 5 Minimum performance NPDSCH

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

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

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

(TBS=56bits)
	1
	[EPA5] (Note 4)
	2
	TBD (Note 1)

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

(TBS=56bits)
	[2,8, 256]

Note 2
	[EPA5]
	1
	[-6]

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

(TBS=56bits)
	[2,8, 256]

Note 2
	[ETU1]
	2
	[-12]

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

(TBS=616bits)
	[2,8, 256]

Note 2
	[EPA5]
	1
	[-6]

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

(TBS=600bits)
	[2, 8,256]

Note 2
	[ETU1]
	2
	[-12]

	Note 1:  Companies will provide the simulation result for SNR satisfying [30%] NPDSCH BLER. 

Note 2: Choose one repetition level from {1,2,4,8,16,32,64,128,192,256,384,512,768,10281024,1536,2048} to satisfy 10% BLER at target SNR except for test 1

Note 3: 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 4: Interesting companies are welcome to provide AWGN results additionally for alignment purpose.


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
	
	
	
	
	


In this contribution, we share our simulation results as per the above assumptions.

2   Discussion
As per the simulation assumption given in section 1, we provide our simulation results as shown in below.
2.1   Simulation results for Case 1
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Figure 1: NPDSCH In-band, Repetition number=1 under EPA5 propagation with 2 NRS ports
Observation 1: To achieve 30% NPDSCH BLER, the corresponding SNR is about 2.42dB

2.2   Simulation results for Case 2
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Figure 2: NPDSCH In-band, Repetition number=32 and 64 under EPA5 propagation with 1 NRS port

Observation 2: To achieve 10% NPDSCH BLER around the target SNR -6dB, the corresponding SNR is about -7.1dB with repetition number 64
2.3   Simulation results for Case 3
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Figure 3: NPDSCH In-band, Repetition number=192, 256 and 384 under ETU1 propagation with 2 NRS ports
Observation 3: To achieve 10% NPDSCH BLER around the target SNR -12dB, the corresponding SNR is about -11.37dB with repetition number 256
2.4   Simulation results for Case 4
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Figure 4: NPDSCH Standalone/Guard-band, Repetition number=32 and 64 under EPA5 propagation condition with 1 NRS port

Observation 4: To achieve 10% NPDSCH BLER around the target SNR -6dB, the corresponding SNR is about -4.6dB with repetition number 32
2.5   Simulation results for Case 5
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Figure 5: NPDSCH Standalone/Guard-band, Repetition number=128 and 192 under ETU1 propagation condition with 2 NRS ports
Observation 5: To achieve 10% NPDSCH BLER around the target SNR -12dB, the corresponding SNR is about -12.75dB with repetition number 192
3   Summary
According to the analyses in section2, A summarized comparison table is shown below:

We give our simulation results of actual SNR value to satisfy 10% NPDSCH BLER around the target SNR listed in the simulation assumption in section 1 and the actual SNR value to satisfy 30% NPDSCH BLER with repetition number 1.
	Simulation number
	Operation mode
	Propagation Condition
	Number of NRS ports
	Repetition number
	Reference value
	Actual SNR (dB)

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

	1
	In-band
	EPA5
	2
	1
	1
	TBD
	2.42

	2
	In-band
	[EPA5]
	1
	32
	1
	[-6]
	-2.9

	
	
	
	
	64
	
	
	-7.1

	3
	In-band
	[ETU1]
	2
	192
	1
	[-12]
	-10.35

	
	
	
	
	256
	
	
	-11.37

	
	
	
	
	384
	
	
	-13.1

	4
	Standalone/Guard-band
	[EPA5]
	1
	32
	1
	[-6]
	-4.6

	
	
	
	
	64
	
	
	-8.4

	5
	Standalone/Guard-band
	[ETU1]
	2
	128
	1
	[-12]
	-11.1

	
	
	
	
	192
	
	
	-12.75


Table 3.1: Simulation results for NPDSCH

4   Conclusion / Proposals
In this contribution, we provide our simulation results for NPDSCH and share our observations as following:

Observation 1: For case 1 of NPDSCH In-band, Repetition number=1 under EPA5 propagation with 2 NRS ports, to achieve 30% NPDSCH BLER, the corresponding SNR is about 2.42dB;
Observation 2: For case 2 of NPDSCH In-band, Repetition number=32 and 64 under EPA5 propagation with 1 NRS port, to achieve 10% NPDSCH BLER around the target SNR -6dB, the corresponding SNR is about -7.1dB with repetition number 64;
Observation 3: For case 3 of NPDSCH In-band, Repetition number=192, 256 and 384 under ETU1 propagation with 2 NRS ports, to achieve 10% NPDSCH BLER around the target SNR -12dB, the corresponding SNR is about -11.37dB with repetition number 256;
Observation 4: For case 4 of NPDSCH Standalone/Guard-band, Repetition number=32 and 64 under EPA5 propagation condition with 1 NRS port, to achieve 10% NPDSCH BLER around the target SNR -6dB, the corresponding SNR is about -4.6dB with repetition number 32;
Observation 5: For case 5 of NPDSCH Standalone/Guard-band, Repetition number=128 and 192 under ETU1 propagation condition with 2 NRS ports, to achieve 10% NPDSCH BLER around the target SNR -12dB, the corresponding SNR is about -12.75dB with repetition number 192.
5   Reference

[1] R4-164479 “Way forward and simulation assumptions for NB-IoT UE demodulation”  Huawei, HiSilicon, Ericsson, Qualcomm, NTT DOCOMO
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