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1. Introduction

During RAN #57 meeting, RP-121441 “Updated SID on: Provision of low-cost MTC UEs based on LTE” was approved.  The coverage enhancement target was determined as “A 20dB improvement in coverage in comparison to defined LTE cell coverage footprint engineered for “normal LTE UEs” should be targeted for low-cost MTC UEs, using very low rate traffic with relaxed latency”.  
Based on MCL table 9.2.1-1 in [1], if the coverage improvement target equals to 20dB, coverage improvement gap for PRACH is 19dB for FDD and 20dB for TDD.
For PRACH, during last RAN1 meeting, the agreements have been achieved as below:
· The coverage requirement of PRACH can be achieved by preamble repetition and/or new preamble format

· PRACH resources for coverage limited MTC UEs need to be defined and allocated

· Relaxing PRACH miss probability will make it easier to meet the coverage requirement, and can be used in addition to repetition and/or new preamble format for PRACH coverage improvement
· System impacts should be clarified including collision probability increase, PRACH latency increase

· As a complement to the other techniques, PSD boosting over a narrower bandwidth may be considered.
In this contribution, we focus on the issue of PRACH PSD boosting over a narrower bandwidth for the low cost MTC UEs. From the evaluation result we conclude that PRACH PSD boosting provide no improvement for coverage enhancement. 
2. Performance of PRACH PSD boosting
It has been proposed PSD boosting over a narrower bandwidth may be considered as a complement to improve the coverage of PRACH for low cost MTC UEs.  Based on the simulation assumption defined in Table A.1, Figure 1 to Figure 4 show the simulation results of PRACH with different resources occupation (6PRB and 3PRB).  From the simulation results, we can see there is no performance gain when bandwidth occupied by PRACH is reduced to 1/2 of existing PRACH (PSD boosting over a narrower bandwidth).
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Figure 1.  Miss Detection Prob. Vs TxTotalPower/Noisepower with different occupied PRBs, Frequency Offset=0Hz

(Note: NoisePower(No) is calculated on 15KHz)
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Figure 2.  Miss Detection Prob. Vs SNR with different occupied PRBs, Frequency Offset=0Hz
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Figure 3.  Miss Detection Prob. Vs TxTotalPower/NoisePower with different occupied PRBs, Frequency Offset=100Hz
(Note: NoisePower(No) is calculated on 15KHz)
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Figure 4.  Miss Detection Prob. Vs SNR with different occupied PRBs, Frequency Offset=100Hz
Observation:  PRACH PSD boosting over a narrower bandwidth can’t bring coverage enhancement gain.

3. Conclusions
In this contribution, we have presented performance of PRACH power boosting over a narrower bandwidth for the low cost MTC UEs. We propose to capture these result into TR 36.888.
Proposal: PSD boosting/Reduce the bandwidth occupied compared to existing PRACH can’t improve the coverage of PRACH.
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Annex
A.1 Simulation assumption of PRACH
Table A.1
	Parameter
	Value

	System bandwidth
	10MHz

	Sampling Frequency(Fs)
	15.36MHz

	Frame type
	FDD

	Carrier frequency
	2.0 GHz

	PRACH Resource Size
	6PRB

	Antenna configuration
	1T2R

	Channel model
	EPA

	Doppler shift
	1Hz

	Frequency Error
	0 or 100 Hz 

	Max Round Trip Delay(Max RTD)
	5*(1/Fs)

	Number of  RACH Sequences Per Sector
	64

	RACH Sequence Type
	RACH Format 0

	Length of RACH Sequences
	839

	False Alarm Probability
	0.1%


