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TR 37.885, TR 37.985, TR 38.885

TS 38.201, TS 38.202, TS 38.211, TS 38.212,
TS 38.213, TS 38.214, TS 38.215

TR 38.836
TS 38.351

Technical Reports regarding NR Vehicle-to-Everything (V2X)

NR; Physical layer; standard series

Study on NR sidelink relay
NR; Sidelink Adaptation Layer Protocol

TR 22.889, TR 22.890, TR 22.989, TR 22.990 Technical Reports regarding railways

TS 22.289

TS5 23.281, TS 23.282, TS 23.479

TR 23.700-79, TR 23.779

TR 23.790, TR 23.796

Mobile communication system for railways

Functional architecture and information flows to support MCVideo,
Mcdata, MCPTT, MBMS for MCX

Application architecture to support MCPTT, and Gateway UE
function

Study on application architecture for the Future Railway Mobile
Communication System (FRMCS); Stage 2/Phase 2

8 Kﬂ‘:l YRAET ISP

Koren Aaflrad Aeseanch Instituts


https://www.3gpp.org/DynaReport/37885.htm
https://www.3gpp.org/DynaReport/37985.htm
https://www.3gpp.org/DynaReport/38885.htm
https://www.3gpp.org/DynaReport/38201.htm
https://www.3gpp.org/DynaReport/38202.htm
https://www.3gpp.org/DynaReport/38211.htm
https://www.3gpp.org/DynaReport/38212.htm
https://www.3gpp.org/DynaReport/38213.htm
https://www.3gpp.org/DynaReport/38214.htm
https://www.3gpp.org/DynaReport/38215.htm
https://www.3gpp.org/DynaReport/38836.htm
https://www.3gpp.org/DynaReport/38351.htm
https://www.3gpp.org/DynaReport/22889.htm
https://www.3gpp.org/DynaReport/22890.htm
https://www.3gpp.org/DynaReport/22989.htm
https://www.3gpp.org/DynaReport/22990.htm
https://www.3gpp.org/DynaReport/22289.htm
https://www.3gpp.org/DynaReport/23281.htm
https://www.3gpp.org/DynaReport/23282.htm
https://www.3gpp.org/DynaReport/23479.htm
https://www.3gpp.org/DynaReport/23700-79.htm
https://www.3gpp.org/DynaReport/23779.htm
https://www.3gpp.org/DynaReport/23790.htm
https://www.3gpp.org/DynaReport/23796.htm

HIZ O = OfO|E|Rut ¥™ol EEES +H

NetaEEI|sd7R2 BT/ L™ 7|2
nEE =
TENSH (COSD)2L 2 ML & KS(Korea Standard)
QF KRS(Korea Railroad Standard) BT =
|EF #e2| S

U
) 0}0| E| Ll
&)OLO|E| & e || 33
7|

BEEEH2

=25 2=3}
=9
Hr o|FEM
3GPP BEZS 229 % uIC

R?f%ﬂﬂ

9 K22 | pusssers




3GPP
zE9}
5G T2X 7|4t
=2
BEEI|=
70

5G T2X 7| gt
AMH|A
EEI|&
70

uic EE3}
=M &

1XPE T XA = 3XPEA T
(2020'H) (2021'4) (2023'4)

— - RAN WGH#1&

SA WG#6

Rel. 17 U Rel. 18 7|2 T2X use case W P ALS} BHH (Stage 1)
T2X mission-critical A|H| A E&=7|= 7l|'E T2x M MU A BEE7|& S
(Stage 2)

Non-public vertical market-& Non-public & A{H|A
MH| A 2 FAFE HHY (Stage 1) HEI|E WY (Stage 2)
—

T2X MH| A} mission-critical A{H| A S A| £ T2X MH|A BX 7|&9| T2x AMH| A
use case X 8 FAIE S& HHY (Stage 1) | mission-critical E = HF X : HERSSE
4 A

7|4k op

10 K22 | pusssers



T

12+(1) 71
124
271

SA1 471, SA6 571, RAN1 3+(1) A

SA1 571, SA6 571, RAN1 271

@ TS38.211v16.6.02| section 8.4.1.1 3! TS 38.214 v16.6.02] section 8.2.20{ &
&= Of & =

@ T;E ?Elﬁ.illélvls.aogl section 8.3.4.2 3! TS 38.213 v16.6.02] section 16.301| &
= o

@ Energies 171: A Theoretical Analysis of Mobility Detection in Connectivity-
Based Localization for Short-Range Networks

@ IEEE Access 171: Three decades of 3GPP target cell search through 3G, 4G, and
5G

(3 Entropy 171: ndex coded ARQ

. K4 psesrieeTe

Koren Aaflrad Aeseanch Instituts



S

w

e

o 00 08

mo

. The foIIowin%train begins to approach to the leading train by
exchanging the information about their position. The two
trains, which are far enough to allow a certain amount of end-
to-end latency, are initially connected through the on-
network.

. As the following train approaches to the leading train, the
start exchanging the information about movement control and
each train then controls itself while considering the control of
the other train. The two trains, which are still far enough to
allow a certain amount of end-to-end latency, keep the
connection through the on-network.

. As the following train further approaches to the leading train,
the safe braking distance gets shorter and they are required to
have a connection of which end-to-end latency is very short
for delicate train control. At this moment, they seamlessly
switch the connection from the on-network to off-network.
Each train can maintain the on-network connection, as an
auxiliary connection, as long as it is within the coverage.

. As the following train even further approaches the leadin

train so that the distance between the tail-end of the leading
train and the front-end of the following train becomes shorter
than the safe braking distance, the off-network connection
requires extremely high reliability as well as short end-to-end
latency to prevent potential accidents. In this case, two trains
can be regarded as if they are physically coupled,
communicating via wireless train backbone (WLTB).
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<100 ms

<10 ms

NOTE 1:
NOTE 2:
NOTE 3:
NOTE 4:
NOTE 5:
NOTE 6:

99.99% <100 km/ <50km/h <1Mbps Smallto <5 Mbps/ <15 <3000 m <3000 m
h large km (3000 m) (Note 6) along rail tracks
including bad we
ather conditions

99.9999% <100 km/ <50km/h <1Mbps Smallto <20 Mbp <6 <300 m <300 m
h large s/km (300 m) (Note6) along rail tracks
including bad we
ather conditions
(Note 4)
Reliability as defined in TS 22.289 sub-clause 3.1.
Small: payload < 256 octets, Medium: payload <512 octets; Large: payload 513 -1500 octets.
Estimates of maximum dimensions.
Non-Line-of-Sight (NLOS) between UEs shall be supported.
Data link between trains can work as like wireless train backbone
UEs are assumed to be located at the tail of the leading train and the front of the following train
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 Latency : 10ms
» EXO| HOF7| =2 S X|FAIZtE HSolofe
v 488X MO F7]: 50ms ~ 100ms
v7hSHEd FXel 27 Mol F7]: 10ms

e Reliability : 99.9999%
 JhAtEM X SAM ME|EE GM =F9 MEIEE X560
» SO 2 HME EXZF GM S4 2+ AME|E: 99.9999%

v WTB(Wire Train Bus) of IEC 61375-2
« Communication Range for high reliability: 300 m
ARl A JHSE ApUF 2[HE I 5=0] EO{LHA| &OFOoFet
v (7P8) Ms3: Tm/s?, A4 E Xt 50km/h, S EXHE 2 100km/h
v (Azh) MAEA HsHE[: 100m, SHEA XHESAHE[: 390m
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=zl =42 22|45 AtO|EE 3 O10|C|F(eg.,
destination/source ID, member ID(for groupcast)
)= 7|92 2 PSFCH(Physical Sidelink Feedback
Channel) ZBH0f| tot C|AQl 2 S KA

1) Physical Sidelink Shared Channel : AFO|= Z 39| H|O|E M & X'
2) DMRS: DeModulated Reference Signal: Ci|O|EHf &2 {2t &= 4=
3) Physical Sidelink Control Channel: AIO|E & 39| X|O{4l 2 & K| E
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(D) PSCCH/PSSCH allocation type#3-2

FSCCH and PSCCH DMES (1 PEBEand 1 symbol)
PS53CH and PS3CH DLMES (1L PRBand 1 symbol)

FS5CH and/oxr Others (1 PEBand 1 symbol)
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