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1   Introduction
During eMTC discussion in RAN4#78 meeting, the initial simulation parameters [1] for evaluation PRACH is agreed as following,

Tables 1 and 2 provide the simulation assumptions for Cat-M PRACH detection requirements based on the discussion in [1], the current PRACH detection requirements [2,3], and simulation assumptions presented in [4]. The false alarm probability shall be less than or equal to [0.1%], and the probability of detection shall be equal to or exceed [99%].
Table 3 provides a template for the Cat-M PRACH missed detection requirements with different repetition levels.
Table1.
Cat-M PRACH Simulation Assumptions
	Parameters
	Values
	Comments

	PRACH format
	Format 0, Format 1, Format 2, Format 3
	

	Propagation conditions
	AWGN, EPA1
	Due to the low mobility of Cat-M UEs, using EPA5 as in RLM requirements

	Number of TX antennas
	1
	

	Number of RX antennas
	2,[4,8]
	

	Antenna correlation
	Low
	

	Noise model
	AWGN
	

	Timing offset
	Randomly in the range of [0~1]us.
	

	Repetition level
	Basline:

Format 0 and Format 1: {8,32}

Format 2 and Format 3: {4,16}

Other options are not precluded
	May not need to simulate all levels of {1,2,4, 8,16,32,64,128}

	Number of signatures reserved for Cat-M UEs
	16
	The size of preamble pool has impact on detection performance

	Frequency offset
	0Hz for AWGN, [270]Hz for EPA1
	More discussion may be needed for frequency offset

	Frequency hopping
	ON
	


Table2. Test preambles for Normal Mode (From Table A..6-1 in TS 36.104 [2])

	Burst format
	Ncs
	Logical sequence index
	v

	0
	13
	22
	32

	1
	167
	22
	2

	2
	167
	22
	0

	3
	0
	22
	0

	4
	10
	0
	0


Note: for 4Rx and 8Rx tests, more discussion is needed.
In this contribution, we will provide our simulation results based on the agreed simulation parameters.
2   Simulation assumption
In this section, we provide the detailed test parameters for PRACH in table 2 and table 3.

Table 3: Test Parameters for PRACH
	Parameter
	unit
	Value

	Available subframes for UL transmission
	
	FFS

	Frequency hopping
	
	ON

	Frequency hopping configuration
	
	2 narrowbands: cycle through {1st NB, 2nd NB},

 location FFS (signalled by prach-FreqOffset and a configurable offset)

	 Frequency hopping offset
	PRB
	FFS

	Frequency hopping interval
	subframes
	1

	Frequency retuning
	symbols
	[2 OFDM] retuning time for PRACH to PRACH

	Cyclic prefix
	
	Normal

	Repetition level
	
	Basline:

Format 0 and Format 1: {8,32}

Format 2 and Format 3: {4,16}

Other options are not precluded

	Subframes for PRACH transmission under test
	
	FFS

	Timing offset
	us
	Randomly in the range of [0~1]us

	Frequency offset
	Hz
	0Hz for AWGN, [270]Hz for EPA1

	Number of signatures reserved for CE UEs
	
	16


3   Simulation results
In this section, we give our simulation results of M-PDCCH with the simulation assumptions in section 1 in figure 1.
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Figure 1 simulation results of eMTC PRACH using format0 with 8 repetitions for AWGN
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Figure 2 simulation results of eMTC PRACH using format1 with 8 repetitions for AWGN
[image: image3.emf]-20 -19.8 -19.6 -19.4 -19.2 -19 -18.8 -18.6 -18.4 -18.2 -18

10

-4

10

-3

10

-2

10

-1

10

0

SNR(dB)

Miss detection

AWGN

 

 

Format2 (4 Reps)


Figure 3 simulation results of eMTC PRACH using format2 with 4 repetitions for AWGN
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Figure 4 simulation results of eMTC PRACH using format3 with 4 repetitions for AWGN
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Figure 5 simulation results of eMTC PRACH using format0 with 32 repetitions for AWGN
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Figure 6 simulation results of eMTC PRACH using format1 with 32 repetitions for AWGN
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Figure 7 simulation results of eMTC PRACH using format2 with 16 repetitions for AWGN
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Figure 8 simulation results of eMTC PRACH using format3 with 16 repetitions for AWGN
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Figure 9 simulation results of eMTC PRACH using format0 with 8 repetitions for EPA5Hz
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Figure 10 simulation results of eMTC PRACH using format1 with 8 repetitions for EPA5Hz
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Figure 11 simulation results of eMTC PRACH using format2 with 4 repetitions for EPA5Hz
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Figure 12 simulation results of eMTC PRACH using format3 with 4 repetitions for EPA5Hz
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Figure 13 simulation results of eMTC PRACH using format0 with 32 repetitions for EPA5Hz
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Figure 14 simulation results of eMTC PRACH using format1 with 32 repetitions for EPA5Hz
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Figure 15 simulation results of eMTC PRACH using format2 with 16 repetitions for EPA5Hz
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Figure 16 simulation results of eMTC PRACH using format3 with 16 repetitions for EPA5Hz
We summarize the simulation results in table 4.
Table4. Cat-M PRACH missed detection requirements (1Tx) 

	Number of RX antennas
	Propagation conditions and

correlation matrix (Annex B)
	Frequency offset
	Number of Repetitions
	SNR [dB]

	
	
	
	
	Burst format 0 
	Burst format 1
	Burst format 2
	Burst format 3

	2
	AWGN
	0
	4
	\
	\
	-18.5
	-18.4

	
	
	
	8
	-18.4
	-18.6
	\
	\

	
	
	
	16
	\
	\
	-19.0
	-19.0

	
	
	
	32
	-19.0
	-19.0
	\
	\

	
	EPA5 Low
	[270] Hz
	4
	\
	\
	-14.7
	-14.8

	
	
	
	8
	-16.1
	-16.3
	\
	\

	
	
	
	16
	\
	\
	-17.3
	-17.2

	
	
	
	32
	-17.7
	-17.8
	\
	\


4   Conclusion 
In this contribution, we provide our simulation results of average probability of a miss-detected PBCH based on the approved simulation assumption in last meeting and give a summary in table5-5.
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