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Abstract In this study, we consider a group-based random access method for group connection
and delivery by grouping devices when H2H devices and large-scale M2M devices coexist in a
cell in NB-IoT environment. H2H devices perform individual random access, but M2M devices
are grouped according to a NPRACH transmission period, and a leader of each group performs
random access. The preamble is allocated using the variable preamble allocation algorithm of
the Disjoint Allocation(DA) method. The proposed preamble allocation algorithm is an
algorithm that preferentially allocates preambles that maximizes throughput of H2H to H2H
devices and allocates the rest to M2M devices. The access distribution of H2H and M2M
devices was set as Poisson distribution and Beta distribution, respectively, and throughput,
collision probability and resource utilization were analyzed. As the random access transmission
slot is repeated, the proposed preamble allocation algorithm decreases the collision probability
from 0.93 to 0.83 and 0.79 when the number M2M device groups are 150. In addition, it was
found that the amount of increase decreased to 33.7[%], 44.9(%], and 48.6[%] of resource used.
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Table 2. Collision probability according to preamble

N A 2H] Ny (’;(gez s
7|1E A AH 19 0.9307
t; | 19 | 0.9361
Aok Axg [, | 16 | 08335
tio| 15 | 0.7920
71E N AH 23 | 0.8792
t; | 23 | 0.8876
o At AA" |ty | 18 0.7561
tiyo| 14 0.7083

(33 5= Aok AAHS Y AMLE =dHo|
Al BT ARFE AlAglo] 72 ]é@oﬂ
vlg] Y 2 ARS-SS Holw 9lom, HoFE A
28oflA A A= M2M F°] 150 7@

7P 99 AgEel F2
oL Wb 98% & 4 Utk K, = 1502
29 Mol F7RIel ek 22 33704, 44.90%4),
48,60 AR AgEFIIY Bo| Fol=k AL
& 5 9.

45| S715 A, 1

0.6

o
o

o
IS

o
N

— (1-st RA-TS) Used Resource of M2M (DA, N=54)
— — - (2-nd RA-TS) Used Resource of M2M (DA, N=54) | |

(3-rd RA-TS) Used Resource of M2M (DA, N=54)
—%— Conventional System (DA, N=54)

The Quantity of Resources Used
o
w

011

0 . H . H i
0 50 100 150 200 250 300

Kq (Simultaneous Arrived M2M Groups)

O3 5. M2M 889 M AMBE
Fig. 5. The amount of resources of M2M groups

6.2 2

2 AFolA= o Aol H2HF M2M ©Eo] &

ESe 49, M2M DRSS IEIIe 15 A9
3} AYS e 1% VI AY A S A
sidrh. agstE W BolM 42® 1§ et
Vg HA W4 s ol 2% AeEe) B4

2 ojdo| 4AE IF A HLg ol8sitt 1
Hoz INAE Ash= M2M B3] $£5 IF
719k R FoA AT Aofdomx] WY AN A
A& Ad 9 eHgEY 3719 #AEE iEdE
4 AUk

ARE 7Fs3t NPRACH ZE|fE 29152 H2H
o} M2M s Z4HEE Qo F 15l E ERdi=
v 2% FFHA(DAYS ol&stoirt. H2H @9
AelgS A= o= ZIPES $A4%0E H2H
oo ddel £, YHAE M2M @ OPE*OH
FE UEE AL nHdE g g1
of 95t FEIES B¢ 2 dn FEEO
A om, Y| AH-EC]

olN el nl



376  s=EmewEns

=
N
>

stal=2x A13H 55

Pt olEL 2S¢ 4 ek oAL HUEY
AHOR A FES Bolb AL XYL A

REFERENCES

[1] “Connection' is power. New Narrowband Int
ernet of Things Era,” ETRI Webzine Vol. 80,
2017

[2] K. Junghyun, J. Soonbae, and Y. Cheolwoo,
“Efficient Congestion Control Technique of
Random Access and Grouping for M2M acco
rding to User Type on 3GPP LTE-A system
s,” Journal of IEIE, Vol.52, No.3, March 201
5

(3] C. Eunmi and B. Chul Jung, “Analysis of Ra
dio Resource Utilization for a Massive M2M
Communication in LTE Systems,” The Journa
1 of KICS, Vol. 42 No. 3, pp. 562-565, 2017

[4] J. Soyi, K. Jinki, C. Hyerim, and K. Jaehyun,
“Random Access Resource Allocation Algorit
hm using Unmanned Vehicle in massive Mac
hine Type Communications,” in Proc. KICS,
Vol. 68, No. 1, pp. 494~495, 2019

[5] “Radio Resource Control (RRC) protocol spe
cification (Release 13),” 3GPP TS 36.331, Vo
I. 13, June, 2016.

[6] H. Seungjang and B. Chuljung, “Dynamic Gr
oup Paging Mechanism for Massive IoT Net
works,” in Proc. KICS, Jan. 2018

[7]1 L. Byunghyun, M. Seokjae, and L. Jangwon,
“Group-based access for Signaling overhead
reduction of IoT devices,” in Proc. JCCI, 20
18

[8] J. Younghwan, Group-based communi- catio

ns for scalable machine-to- machine comm

unications in LTE- advanced networks, Ph.

D. Dissertation, Korea University, June 2016.

3GPP TR 37.868, “3rd Generation Partnershi

p Project; Technical Specification Group Ra

S

dio Access Network: Study on RAN Improve
ments for Machine Type Communications:
MAC layer; Measurements(Release 11),” 201
2.

[10] A. Pourmoghadas and P. G. Poonacha, "Per
formance analysis of a machine-to- machin

e friendly MAC algorithm in LTE-advanced,"
2014 Int. Conf. on ICACCI, pp. 99-105, 201
4

[11] G. M. Bouba, J. J. Mbainaibeye, K. T. Jame
s, and L. Claude, “Advanced Random Access
Channel Congestion Detection Model for Int
ernet of Thing Based on Long Term Evoluti
on and Mathematical Analysis,” Int. Journal
of MCTR, Vol. 6, pp. 1~7, 2018

ARt

A ¢ A (Nam-Sun Kim) g3l
- e 1991¢ 8Y : dlofTitm AREAl

3ot (38 AAD
e 19959 89 : Slofely ARAEAL

38t (33w
19964 38 " @A © e

WVAABER B




