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Introduction
RAN4#79AH agreed with the simulation assumption on NPDCCH demodulation requirements for NB-IoT [1].
Table 1
Simulation assumption for 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 2192
	[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 HARQ retransmission is 4. 


This contribution provides the simulation results based on the simulation assumption. 
2
Simulation results
Figure 1 through Figure 4 show the NPDSCH simulation results for each simulation number. 
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Figure 1
NPDSCH simulation results for EPA5, 2NRS ports, and In-band deployment mode (Simulation number 1 and 2).
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Figure 2
NPDSCH simulation results for ETU1, 2NRS ports, and In-band deployment mode (Simulation number 3).
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Figure 3
NPDSCH simulation results for ETU1, 2NRS ports, and In-band deployment mode (Simulation number 4).
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Figure 4
NPDSCH simulation results for ETU5, 1NRS ports, and Standalone/Guard-band deployment mode (Simulation number 5).
3
Discussion
3.1
Number of repetitions
For simulation numbers 2 and 4, it is assumed the test point is about -6dB. From our simulation results, we can set the numbers of repetitions to 8 for simulation number 2 considering 70% of the maximum throughput. For simulation number 4, maybe we can set 16 or 32. 
For simulation number 3 and 5, it is assumed the test point is about -15dB. From our simulation results, we can set the number of repetitions to 128 for both cases. 
3.2
Anchor / non-anchor carrier
One of the open issues is the operating carrier assumption. RAN1 decided to introduce two types of NB-IoT carriers: anchor carrier and non-anchor carrier. On the anchor carrier, eNB transmits NPSS/NSSS/NPBCH/SIB1-NB as well as NPDCCH/NPDSCH. Therefore 2 ~ 4 subframes of 10 subframes cannot be used for NPDCCH/NPDSCH transmission depending on the configuration. On the other hand, for non-anchor carrier, all the subframes can be used for NPDCCH/NPDSCH transmission. 
We propose that the simulation numbers 1, 2, and 4 are tested on the anchor carrier, and the simulation numbers 3 and 5 are tested on the non-anchor carrier. The reason is simulation numbers 3 and 5 will use large repetition numbers and it takes longer test time. Therefore we think the test in the non-anchor carrier helps to reduce the total test time. 
Proposal 1: Set the number of repetitions as follows:
	Simulation number
	Number of repetitions
	Operating carrier
	Notes

	1
	1
	Anchor
	EPA5, 2NRS, In-band

	2
	8
	Anchor
	EPA5, 2NRS, In-band

	3
	128
	Non-anchor
	ETU1, 2NRS, In-band

	4
	16 or 32
	Anchor
	EPA5, 1NRS, Standalone/Guard-band

	5
	128
	Non-anchor
	ETU1, 1NRS, Standalone/Guard-band


4
Conclusion
Proposal 1: Set the number of repetitions as follows:
	Simulation number
	Number of repetitions
	Operating carrier
	Notes

	1
	1
	Anchor
	EPA5, 2NRS, In-band

	2
	8
	Anchor
	EPA5, 2NRS, In-band

	3
	128
	Non-anchor
	ETU1, 2NRS, In-band

	4
	16 or 32
	Anchor
	EPA5, 1NRS, Standalone/Guard-band

	5
	128
	Non-anchor
	ETU1, 1NRS, Standalone/Guard-band
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