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1   Introduction
During discussion on R13 eMTC in RAN4#83 meeting, the issue of all system bandwidth apply the same PRACH requirements with frequency hopping was discussed. And the agreement achieved in last meeting was captured in the WF [1] which are listed in the following,
· Define frequency hopping related parameters in eMTC PRACH performance test case in 36.104 and 36.141
· PRACH frequency offset (prach-FreqOffset-r13) is 0
· PRACH frequency hopping offset (prach-HoppingOffset-r13) is N_RB^UL - 6, where N_RB^UL is the UL bandwidth configuration as defined in TS36.211 
· Interested companies are encouraged to evaluate the PRACH performance with frequency hopping for all system BWs from 3MHz to 20MHz based on TS36.104 Table 8.4.2.1-4. RAN4 will down-select the solution on how to update the performance requirements from the following options
· Option 1: Define separate requirements for each system BW
· Option 2: Relax the current requirement by [X]dB and apply this requirement to system BW from 5MHz to 20MHz. Apply the requirement without frequency hopping for 3MHz.
· RAN4 should agree on the solution for PRACH performance requirements and finalize the CR in RAN4#84.
In this contribution, the simulation results and the view on PRACH requirements are provided.
2   Simulation results
In this section, we provide our ideal results of 3/5/10MHz PRACH with frequency hopping on in Table 2~4 based on the agreed simulation assumptions.
Table1. Cat-M PRACH missed detection requirements with frequency hopping off (ideal, 10MHz, R4-165323) 

	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
	\
	\
	-23.3dB
	-23.2dB

	
	
	
	8
	-23.7dB
	-23.3dB
	\
	\

	
	
	
	16
	\
	\
	-26.6dB
	-26.7dB

	
	
	
	32
	-27.7dB
	-27.4dB
	\
	\

	
	EPA1 Low
	[270] Hz
	4
	\
	\
	-14.2dB
	-13.8dB

	
	
	
	8
	-15.5dB
	-14.6dB
	\
	\

	
	
	
	16
	\
	\
	-20.2dB
	-21.2dB

	
	
	
	32
	-22.1dB
	-22.2dB
	\
	\


Table2. Cat-M PRACH missed detection requirements with frequency hopping on (ideal, 10MHz, R4-165323)
	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
	EPA1 Low
	[270] Hz
	4
	\
	\
	-18.4
	-18.2

	
	
	
	8
	-18.9
	-18.6
	\
	\

	
	
	
	16
	\
	\
	-23.2
	-24.2

	
	
	
	32
	-24
	-24.4
	\
	\


Table3. Cat-M PRACH missed detection requirements with frequency hopping on (ideal, 3MHz)
	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
	EPA1 Low
	[270] Hz
	4
	\
	\
	-13.8
	-14.2

	
	
	
	8
	-14.4
	-15.5
	\
	\

	
	
	
	16
	\
	\
	-21
	-22.6

	
	
	
	32
	-21.3
	-21.5
	\
	\


Table4. Cat-M PRACH missed detection requirements with frequency hopping on (ideal, 5MHz)
	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
	EPA1 Low
	[270] Hz
	4
	\
	\
	-18.2
	-18.1

	
	
	
	8
	-18.7
	-18.5
	\
	\

	
	
	
	16
	\
	\
	-23.1
	-23.9

	
	
	
	32
	-24
	-24.3
	\
	\


From the simulation results listed in table 1 and 3, it can be observed that the performance gap between 3MHz with frequency hopping on and 10MHz without frequency hopping on is about 1dB. 
From the simulation results listed in table 2 and 3, it can be observed that the  frequency hopping on performance gap between 3MHz and 10MHz is about 1.6~4.5dB. 

From the respect of requirements applicability, applying the requirement without frequency hopping for 3MHz is acceptable. However, considering the specification readability, defining separate requirements for 3MHz is proposed. 

Proposal 1: Define separate requirements for 3MHz.
From the simulation results listed in table 2 and 4, it can be observed that there is slight performance difference between5MHz and 10MHz. It is reasonable that after the frequency hopping offset increase to a certain value, with the frequency hopping offset increasing more, the gain introduced by frequency hopping will be constant. So 5MHz/10MHz/15MHz/20MHz system bandwidths can apply the same requirements as defined in 36.104.
Proposal 2: 5MHz/10MHz/15MHz/20MHz system bandwidths apply the same requirements as defined in 36.104.
3   Conclusion 
In this contribution, the simulation results and the view on PRACH requirements are provided. The proposals are

Proposal 1: Define separate requirements for 3MHz.

Proposal 2: 5MHz/10MHz/15MHz/20MHz system bandwidths apply the same requirements as defined in 36.104.
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