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NB M2M - Coverage Performance of Random Access
1 Introduction
At GERAN CIoT Adhoc #1 meeting, the approaches to evaluating the performance of synchronization and random access were extensively discussed and a number of working assumptions were agreed [1]. In this contribution, the coverage performance of the access channel is evaluated according to the agreed working assumptions. The coverage performance of synchronization is provided in our companion contribution [2].
This document is an update of GP-150092, with changes highlighted in red.

2 Simulations
2.1 Simulation settings

In the simulations, the SNR is set to –5.7dB which corresponding to the target MCL of 164 dB under the noise-only scenario. As captured in the technical report [3], the transport channel of RACH is mapped to PUSCH in the physical layer, and MCS adaptation is supported based on the estimated channel condition. Both MCS-0 and MCS-1 are evaluated for the RACH transmission, and also both Class-A and Class-B uplink transmission classes are considered. The code block size (CBS) is set to 40 bits (including 8 bits CRC) which corresponds to the required burst length for the random access request.
The configurations of the bursts for random access request used in the simulations are listed in Table I. These configurations achieve a BLER of less than 10% at -5.7 dB SNR, as shown in [4].
Table I. Configurations of the bursts for random access request
	Case
	Channel
	Modulation
	Bonding factor
	Spreading factor
	Repetition factor
	CBS (bits)
	Comments

	1
	Class-A
	π/2-BPSK
	1
	1
	16
	40
	UL MCS-0

	2
	Class-A
	π/2-BPSK
	1
	1
	8
	40
	UL MCS-1

	3
	Class-B
	GMSK
	1
	1
	16
	40
	UL MCS-0

	4
	Class-B
	GMSK
	1
	1
	8
	40
	UL MCS-1


Other simulation assumptions are provided in Table III in the Annex.

2.2 Simulation results
The simulation results are shown in Table II in terms of false detection rate, which is assumed to be the appropriate performance measure for random access requests based on the agreed working assumptions. It can be seen that the false detection rate for the random access request in the NB M2M system is comparable to the target performance in GSM but much better than WCDMA and LTE (although for the latter cases there are differences in the RACH design) [5]. Furthermore, the results show very low false detection rate in all the simulation cases (for cases 1, 2 and 4, no false detections are observed in 100000 realizations), demonstrating that the RACH design provides good flexibility for the scheduler and has sufficient margin in terms of coverage performance.
Table II. False detection rate of RACH
	Case
	1
	2
	3
	4

	False detection rate
	Smaller than 0.001%
	Smaller than 0.001%
	0.001%
	Smaller than 0.001%


3 Conclusions
In this document, the coverage performance of the random access request in the NB M2M system is evaluated in terms false detection rate at the target MCL of 164 dB. The results show that the false detection rate of RACH is lower than 0.001%, while achieving a BLER of lower than 10%.
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5 Annex
Table III Simulation assumptions

	Parameters
	Values

	Frequency band (MHz)
	900

	Base station antenna configuration
	1T2R

	UE antenna configuration
	1T1R

	Propagation channel model
	TU

	Doppler spread (Hz)
	1

	Uplink frequency error
	F_offset(t) = F_est_error + (F_drift_inactive *T_inactive)  + (F_drift_active * t).
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