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1. Introduction

The demodulation performance part has been discussed in the last meeting and simulation assumptions were agreed [1] [2] [3].  
While some parameters are still FFS, this contribution provides analysis on these issues.
2. Discussion 
2.1 UE demodulation 
NPDSCH
Table 1 is the agreement reached in the last meeting [1].
Table 1 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 {1,2,4,8,16,32,64,128,256,512,1028,2048} 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.


There are two coverage levels: normal coverage (SNR > -6dB) and extended coverage (SNR > -15dB). According to the agreed simulation assumptions, the test cases are selected by the number of NRS ports, deployment mode and coverage level. To our understanding, number of TX antenna is usually equal to RS ports as we had adopted in TS 36.101. However, 1 TX antenna is a practical scenario for standalone deployment, and in this case the NPDSCH performance of extended coverage cannot be guaranteed by the agreed test cases above. Therefore, for 1TX scenario, the NPDSCH performance of both normal coverage and extended coverage should be guaranteed.

Proposal 1: for 1TX scenario, the NPDSCH performance of both normal coverage and extended coverage should be guaranteed. 
NPDCCH
Table 2 is the agreement reached in the last meeting [1].
Table 2: 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.NB1.3
	[2,8,256] Note 1
	[EPA5] (Note 3)
	1
	1
	[-6]

	2
	180KHz
	In-band
	R.NB1.4
	[2,8,256]

Note 1
	[ETU1]
	2
	1
	[-12]

	3
	180KHz
	Standalone/Guard-band
	R.NB1.3
	[2,8,256]

Note 1
	[EPA5]
	1
	1
	[-6]

	4
	180KHz
	Standalone/Guard-band
	R.NB1.4
	[2,8,256] Note 1
	[ETU1]
	2
	1
	[-12]

	Note 1: Choose one repetition level from {1,2,4,8,16,32,64,128,256,512,1028,2048} 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.

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


Similar to NPDSCH test，the agreed test cases are selected by the number of NRS ports , deployment mode and coverage level. Therefore, for 1TX scenario, the NPDCCH performance of both normal coverage and extended coverage should be guaranteed.
Proposal 2: for 1TX scenario, the NPDCCH performance of both normal coverage and extended coverage should be guaranteed.  
2.2BS demodulation
NPRACH
Table 3 is the agreement reached in the last meeting [3].

Table 3: Simulation assumption for NPRACH
	Parameter 
	Values

	Preamble format 
	0 

	Number of Repetitions 
	2, 8, 32 

	Number of Subcarriers 
	12, [24] 

	Antenna configuration 
	1 x 2 

	frequency offset 
	0Hz (AWGN); [200]Hz ([TU1/EPA1]) 

	Propagation channels 
	AWGN, [TU1,EPA1] 

	Detection performance 
	Missed detection rate (1%) with false alarm rate (0.1%) 

	Timing estimation 
	Timing error probability with limits 2.5us, [5us] 


According to the agreed simulation assumption, the frequency error is 200 Hz with square brackets for TU1/EPA1. For UE category NB1, according to [4], the frequency error is +-0.2 ppm for carrier frequency lower than or equal to 1GHz, and the frequency error is +-0.1 ppm for carrier frequency larger than 1GHz. According to [5], NB-IoT is designed to operate in the E-UTRA operating bands 1, 2, 3, 5, 8, 12, 13, 17, 18, 19, 20, 26, 28 and 66. Hence, 200Hz frequency error is sufficient for all the operating bands
Proposal 3: it is proposed to use 200Hz as the frequency error.
For NB-IoT, there are two random access preamble formats target for different cell size. For LTE PRACH, performance requirements are defined for all the 5 preamble formats. Similar to LTE, it is necessary to introduce NPRACH test for both of the two preamble formats.
Table 4: Random access preamble parameters for NPRACH
	Preamble format
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Proposal 4: it is proposed to introduce NPRACH tests for both of the two preamble formats.

3. Conclusion
This contribution provides analysis on NB-IoT demodulation and the proposals are:
Proposal 1: for 1TX scenario, the NPDSCH performance of both normal coverage and extended coverage should be guaranteed. 
Proposal 2: for 1TX scenario, the NPDCCH performance of both normal coverage and extended coverage should be guaranteed.  
Proposal 3: it is proposed to use 200Hz as the frequency error.

Proposal 4: it is proposed to introduce NPRACH tests for both of the two preamble formats.
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