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Preface

1 Purpose

The purpose of this standard is to describe service requirements and performance
requirements of 3GPP communication systems when cyber—physical control
applications are used in factory and energy vertical industries.

2 Summary

This standard describes the service requirements and performance requirements of
5G cyber—physical control applications. These requirements come from the analysis
of the industry use cases. And the analysis has been performed on the following
vertical domains: the factory of the future, the energy distribution and the
centralized energy generation. In this standard, it is described for the
characteristics and use cases of cyber—physical control application in factory and
energy industry.

3 Relationship to Reference Standards

The report based on 3GPP TS 22.104 v16.1.0.
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At FZ0F2 5G AIOIH =2l MO OHZ2IAH0lE RTALE
(Service requirements for 5G cyber—physical control
applications in vertical domains)

b

= &2 5G 0IsSU0l HEH= &Y Z0HHA 2dscts et MHlA =S ALOIH
Of e

22| MO (cyber—physical control) AHIAO CHAH 3GPP AIAEIN RF& = AHIA
TAE D A5 QIFAEE JI=EHH AOIH 22l AIAEE2 22 2242 A 24

QAJ AXLIHEE Soll A2 2HE JHXLD S&ot= AAEHOIM, 0 22 MU= 2
el=ol Xt (physical process)E HOGt= S 2/0I8HLE.

AOIH =2l MO MHBIASE X6 fgt S& MiblAs =2k2 HEE0l M, [
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(Factories of the Future), &2 22 (electric-power distribution), & &2 MAk
(central power generation)

3kt WXl Xrs3t

on i
FEl
i
o rlo

AOIH =2l MO AMHIAE flet Sels & M, &g s
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3GPP TS 22.104 vi16.1.0 Service requirements for cyber—-physical control
applications in vertical domains; Stage 1 (Release 16)
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A Iet0IE (characteristic parameter): HE2IH0IE LHOUA S4l Jise s=
X

=
-/ o
S™ 3= o 2EIE X

E4 MHIA JIE4 (communication service availability): ©HCHE (end-to—end) S4!

MHIADF Holldl QoS g0l et == Al et HES: S& SF0A Holld bt
Of et SHOHE MBIADE MISEDIE JIUE = JAs AILAE S& A2 &

Note: EHHEIOIA ZEE S4&/ QIHH 0L E TS E.
Note: ZofX QoSE EtZoIA Fote &P &/ Ab/ATF JIEOIA &2 ALZ 2IT+E.

Note: & ZC/E TS22.26100A THEE.
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=
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Sl MHlA A2 (communication system reliability): =04
Ol S8 MHIAZ 2818 2 9= S

= —
Note: F0/& Z£Zi0/gt S4/01 &= U/AE &F= G0/ g S8 55 2

Note: dle/-= &t 58 8= Sof 13 &. G 5, @F 24 21579 Z
AlZH FOI& A2t &0 @F T BHYoIA FE =&

Note: £ F9/& IEC 61907[7]0A THEE!.
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=
=

010

: JI= timescale (& =9 International Atomic Time)Ol XFE A2 X}
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tol

ASFRQ! (influence quantity): ds0l Z£A0l QA= OHLIXICH A0 &8s 0IXles 24

ME AI2F (survival time): OISCIAI0IE0NA S& MHIAS HSBHA AEE = U= Al

ML 202 (transfer interval): & JHQ HEE HE2IAHOIE ==0A2 (3GPP AAES
29| AHIA QIHHIOIASE S8 8% 2t2] Al2b X0l
Note: &£ ZOE= |EC 62657-2[17]29 3.1.85&8 0 2ZHE =7 U
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[EX] 3GPP TS 22.104 v16.1.0 Service requirements for cyber—physical control
applications in vertical domains; Stage 1 (Release 16)
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CSIF  Communication Service Interface
FIFO  First In, First Out

HCL  Higher Communication Layer
LCL Lower Communication Layer
PMU  Phasor Measurement Unit

5 &3 MY EHN SA EH

A= 3HAutomation) gt &F 20H0IA XISatE 2SS Sof ZZ2MA, &2 S2 AlAE

S Moot 242 20|8tCt. X=3stE MO AAES == HO JIsS AH 29 =A,

ZO| HlW, 2= @79 <A 2H e UX SO2 RHEL 0l JIssE2 A

A, A2, MOl deld PSZEX(actuatorn)E HXle Lo MAS Sof =

2 SAM0UA AIOIH S2l AIAES2 Sl RARQAS HAF RARQAD AXLINE S Sol
I (physical

NZ ZHHE JHXLD sHots AIAE0IH, 0l 22 HMos =c2lH EX

process)ES Ml O{ot

Ms3tHA AFOIH 22l e Y s& IHE S JIALD UCH 0l =& HE W= K
9& =2 MO (open-loop control), H4HE =2 MO (closed—loop control), =Xt Xl
O (sequence control) 12l &2 XM (batch control)2t QUALE.

o

MAAZ20e NSSHH HECE=E SAS2 A0IH 221 Mo AMBIAE X6 ol =2

A0l QPEH, Mol Tk S22 XHAIZI0l 222 ZAH XIS 00 6to, 0l
HA S&H& S¢ THES OEC JtE dEXHol 4 IHEz2 FIIJe 2EL S
(periodic deterministic communication)0l0, OI40l BIFIJI1& Z2EH S&l(a—periodic
deterministic communication)t BIZ2& & S &l(non—deterministic communication)0lCt.
AOIH 2el MOoII HE85Hes HER MHEOZ= &MY XIS3H2 QWX AHS3HIF UCH

51 Xs30A S= HE

HeLs =8 MO (Open-loop control): Jt& 2 SAS ESUHAM MHEZ2l HI=80]
lt= A0ICH RSEX (actuator)Ofl 2 = O U 2o Z&=s 2= TZHA
o &0l Olel Zod =& Jtss gelo JCD JtESHD UL 0ld 372 MU=
T2MAR ASEXOF 220 0IXls S0 PAY = A= =5 32 H2HMH, s
Mool 28t £20| |otAl = 72 £280/cte S = U= =5 O s
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27V

H
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FH
HH

EA g2}v) g (characteristic parameter)

&k Qe A (influence quantity)

Tl Au =nel ks AH 2= A
B A2 217
| amE ewe | A9am | &wasg A% 07 et | s aE | Az A9
A B - o =) S A EO B /et
Q5 Ately o) A7 dlolE EEA G S R (note 3)
(notel) o N [byte]
Hat A3 (note?2) e
99,999 % to < transfer _ 50m x 10m x| _
~ 104 . - 50 500 us 500 us <75Km/h <20 =2 Ao
99,99999 % interval value 10m
99,9999 % to < transfer B 50m x 10m x
~ 104 . - 40 1 ms 1 ms <75Km/h <50 =29 Ao
99,999999 % interval value 10m
99,9999 % t < t f 50 10
S O TR , ransier ) _ 20 2 ms 2 ms <75Km/h | <100 S R RS 15
99,999999 % interval value 10m
i O} A A} oF=]
1H>Kb1t/s (F78 7 i]'i]())s<\_o A% wZ-Age 2
E E
99,9999 % - < 5ms ) | € 1500 ° TBD stationary 20 30 Km x 20 Km < A% AE3 =~9H
1,5 Mbit/s (&5 > 1 ms (& (note 5)
; note
85 A
99,9999 % t < t f 100 30 &21Q) Ao A Ao 7k
e TR A ranster 1k < 10 ms 10 ms - 5 to 10 R letels el
99,999999 % interval value 10m 54l (note 9)
1 ms to 50 | transfer
< transfer _ . _ 5 N
> 99,9999 % ~ 10 4 . - 40 to 250 | ms (note | interval | <50Km/h <100 < 1Km ol sy B
interval value
6,7) value
t f ol5d Aol #Hd-d74
99,9999 % to < transfer |4 ms w0 o8| AnEET i °e e
~1% . - 40 to 250 interval | <8Km/h TBD 50m x 10m x 4m | Aol =g =%, Ug
99,999999 % interval value ms (note 7)
value HAl (note 9)
typically 40 OJEF Ao HY-97
99,9999 % to < transfer N < 12 ms : yp1ca} Y mox 157 101 A4 _
~14 . - 40 to 250 12 ms <8Km/h TBD 60m:F ] 200m x | #Ao] ol&d =l &
99,999999 % interval value (note 7) o=
300m X 5 (note 9)
99,9999 % to -1 < transfer | 20 > 10 ms 0 typically | typically 10 | typically<100m x | E&A2 AEF3F- 7
99,999999 % - interval value (note 8) stationary to 20 100m x 50m 3 Ao
T Km? t 712 S Alo] (not
99,999 % TBD ~ 50 ms - ~100 ~ 50 ms TBD stationary | <100 000 | . Km to ) 7R TS AR (note
100000 Km 9)
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B4 Az g A WA A g A
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|4 53 e 2 7] . AEAZE | G & N 7] €}
(notel) 9} 25 Aol | O A A dlelH (byte] 3 = a4 A (note 3)
note ~ yte =
o] Hy AIZE | (note?2) &5
T+ Km? to | B4 A Ao
99,999 % TBD ~ 100ms ~ 100 ~ 200 ms TBD stationary | <100 000 v ) h
100000 Km (note 9)
<t f 10 t t f
. ransfer 5k 1o ms to .rans er ) 5w mw o
> 99,9999 % ~14 interval | - 100 ms | interval | <50Km/h | <100 < 1Km .
| 250 k (note 7) | 2 94 Ao
value note value
< transfer 40 . 40 ms to | transfer
0 . B}
> 99,9999 % ~14d interval ]| - 950 500 ms | interval | <50Km/h | <100 < 1Km? o]y 2R
value (note 7) value
> 3 X
< transfer 100 ms to . < 10 000 T2 A2~ HEUYH
- . 20 to transfer | typically < 10 Km x 20
99,99 % >1F interval | - 60 s (note | . ] to _ o, 34 AxF #
255 interval | stationary Km x 50m
value 7) | 100 000 7
value

NOTE 1: One or more retransmissions of network layer packets may take place in order to satisfy the communication service
NOTE 2: Unless otherwise specified, all communication includes 1 wireless link (UE to network node or network node to UE) rather than two wireless links

(UE to UE).
NOTE 3:
NOTE 4:
NOTE 5:
NOTE 6:
NOTE 7:
NOTE 8:
NOTE 9:

(void)

Length x width (x height).

Communication includes two wireless links (UE to UE).
This covers different transfer intervals for different similar use cases with target values of 1 ms, 1 ms to 10 ms, and 10 ms to 50 ms.
The transfer interval deviates around its target value by < + 25 %.

The transfer interval deviates around its target value by < + 5 %.
Communication may include two wireless links (UE to UE)

availability requirement.
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<3 6-3> H[F7]4

A A2 A% 2R

H
Mo
FH
HH

EA g2bv) g (characteristic parameter)

s jfﬂ 1 | e s | A1 A bg A
Yz H A] X A P
Bl s b AEE 0 F SE AR SR e
g A4 A 7 | AASEAT (g & AME| 2 Ao 7]}
,Q./\-] o= A 1l - 1 o 1l =2 b m- “/\ — =
578 9]’ ST /\].o] }\] 21 7‘HZ:: HIO]H [byte] = = AT
o B A7 R e ”
(notel)
, olgy 2R - I
> 99,9999 % ~1F ~ 10ms > 10 Mbit/s <50Km/h | <100 < 1Km? R
== ©
99,9999 % t o]58 Aol Wd-u
N R < 30 ms > 5 Mbit/s <8Km/h TBD TBD 153 Aol Ad-3
99,999999 % 4 dgolg A%
0,59 kbit/s 10~100 ZAlE 9= ms &
99,9999 % - < 50 < 100 - tati TBD
¢ e 28 kbit/s SEHONALY | 2 Z AUs e Ao
20 20 =7 a4, AMuze
> 99,9 % ~1 g < 10 ms <8Km/h | =3 mx 20 m x| S WA AH=e
4m Py A%

NOTE 1: Unless otherwise specified, all communication includes 1 wireless link (UE to network node or network node to UE) rather than two wireless links

(UE to UE)
NOTE 2: (void)
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H
Mo
FH
HH

<FE 6-4> HlAAAE FAl

EA 9&#}mE (characteristic
o] - . .
o 432 4 (influence quantity)
parameter)
A AH 2 4| AEl s A A8 A
A
[e)
HEedpsh | SR AR 0 AR R Al A
. . =
QF Afele] | Az delg | =7 7| % AF | (note)
& Az &5 —
~0 Km/h 50 10 5A9l Alo] - SW ¢
-1 > 1 Mbit/s wh |00 m x 10m x| &4 A )
<75Km/h 10m HolE
4 olFy EE; Azt
> 10 Mbit/s <50Km/h | <100 < 1Km? o ~EY
4 ——— 7
NOTE: #o] x ¥ x ¥°]
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H
Mo
FH
HH

<E 6-5> E9d EdH A Mvs Ao 274
EA4 1}2}v) g (characteristic parameter) 42 2 (influence quantity)
38 7
R TP L D I PR PS
Hojx AR & A}
TAl Auls Th | AR 9F &5 AREAE AREAE &
g AA AEA S & S B i 7] et
<4 °F Q5 Aol | § Az dolH a4 AN
A Zh =
o] ¥ AIZH S
(notel)
| 54 54-A° =
99,9999999 % ~ 104 16ms stationary | <1000 4 1Km?® j #3-A H

NOTE 2: (void)

NOTE 1: Unless otherwise specified,
wireless links (UE to UE)

all communication includes 1 wireless link (UE to network node or network node to UE) rather than two
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6.3 HIFJ|IHQl HAAEAH =4l (Aperiodic deterministic communication)

bl=J1H = S AIZ2H0l BIXE S&AMBIA
40 W&ol SFAet FAAMEE Ikl B<0IC 012 2EE 2&F2 5281

A = = UL

FO
¥
Ja
z

6.4 HIZAAH sS4l (Non—-deterministic communication)

HIZES SAS FIIE/MIZIE 288 S0 HYoK 2= 2E EE HAS =
= FOI8/HIEDI8e ZHS HIZEY SN2 BHEE0. 09 BEE &

53Z20AM = = ULHL

6.5 &&= EgiZ (Mixed traffic)

Ege EdE2 UE S¢ HEH ESX = B<O0ICH

6.6 2 SI|3 RFEAIE
6.6.1 28 SJ|8 MHHIA =& RFAIE

e HG AIAEHIZ H X2 S22 TZ )8
Time Protocol) MIAIXIZ X2lotn &=6HD

E
= e
0)
HU

o= IEEE1588v2 / PTP (Precision
HMAHE X2 OF StCT.

 5G AAHEIZ MEX S2Z0AM AN 1072 20l 2% 2 (global clock)2t S
| |

JIg alo

e 5G AAEIZ2 AEX SHZUAM AEXR D22 20| XE 2 (working clock)t =
Jlzt sholet MAHE XI&dt o ettt

« 5G ANABE2 5 JHA €42 SJI8 252 A&ot00F otH, &9 259 G910 XS

* 5G AAEE 3271 M2 XY 28 3= IJtkle UWERAZIE X300 0F &Lt

Note 1: YO =X (domain number, synchronization domain identifier)=
IEEE8B02.1ASUHIA 2l &tLIC| octete 2 HOEC. 0l= 25609 =)t 94
2 ol &¢stCh.

]
[w)

 5G AMAEBE RO SAI0 2902 X9 25 S9= AISA4 S2Z0AM X200 0t

13 TTAK.KO-06.xxxx
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(]}

Note 5: A2 L2 XY =&

5G AIAE =2 ot &2
A2 K300 0F &tCt.

2a =
=" S

ARZE S22 1us B2 Al SJIEE X

0 AME 02 B X4

AZE EH0lA= 100 us Olotel B

eHHE 32Ek= SI| OtAHR &
2

A=

1 us Olote @+ ALE
OlA 237%= gHOILCH

02

[eZ]
=

rlo

SIOH0A g 2
S0l et

S 802.1AS =7

(@]

CIE{ H|

st AHIA 85 2FALE

SgHE0D M2 T

]

H
[0
]
HH

=9 =735
qa = i% & 71317} q
A Q)= 22 | =2y =
a5 e o | Arg
2
—E A A
<
1 up to 300 UEs | < 1lus 100m x 100m _ Aol 7k =)
) B =)
up to 10 UEs < 10ps =2500 m ~Egy
I . 0K ZulE a9 =
up to s | < lps < m
p i PMUZL] 573}
14 TTAK.KO-06.xxxx



KH
1]

00

X HET (Positioning) &5 2FA

6.7

ULH.

ni

C
I

t

RAJ

O
[y

-

S
s

ol A
=T

SHOA

OlcHe

—
—

A E (positioning)

X

—
=2 d=:o

J

=i XIDI HZ0ICH.

™ (horizontal)

=

AlLtel 22 0 oHEot=

y Ol

00

o]

H
RO
K

ok

ol
KEJ
<+

0l
HH

ol

3

|.

TS 22.261001 H2l= A

"o
—

2 NHIA 2=

T

S
(=]

“TS 22.2612 oY fAX
6-7>2 AlLt2I2E S5t

Note:
<

i
a
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H
[0
]
HH

_ | UE9 ¢
e [ TS22.261
T4 A ] AH »
Al 2 . 7874 (Headin ) UE &% | 9 9 7|4k
gx Ahzol A
g) Au] 2 g
= AIZH
obd 7]eS 7R 9] Service level
=8 Aol g |<5m |90 % | N/A <5s N/A Zemce eve
(non—-danger zones)
ZEAMx s - <1 90 o N/A <9 < 30 | Service level
m
3% A e ’ i km/h |3
2utE 3 Ul £4, | < Im
< 30 | Service level
2E3t =¥ T | A #1199 % N/A 1s /b )
} m
(=79 1A F4) A])
‘iU}E T U 4 < 1m 99 o < 0,17 < 15 me < 10 | Service level
R rad km/h 4
2ulE F3 ] obd
I'e= 7Hzl olE3
,O ,O < 0,54 Service level
Aol e (within | < Im 99,9 % ’ <1s N/A A
ra
factory danger
zones)
2ultE FA W 4,
2E3 =¥ I < 30 | Service level
< 50 99 % N/A 1
(A5st A o ’ ° km/h |5
B 5£4)
AZE Y8 Y5 | < 30cm
= 25 Mg S| (FHd g
E AE 59 | 5 e < 30 | Service level
e ZH_} ° 99.9 % | N/A 10 ms
ol H& A& F8 | & v vt km/h 6
AlzE o] &2 H | XY=
) )
X{ —JZA% SIS o] 57
‘J A Has < 30 | Service level
= EF (EH9 A | <20cm 99 % N/A < 1s
km/h 7
)
7 Ol Y! (ethernet) E &
7.1 0|9 HE2l 20|
HIIA= AIOIH =22l S20lM AIEE = 0lWl 23 5G AIAES QIAIE=2

dcelettt.

olHY &z 279 e

22.2612 6.24& #1D)E HEot= O ZRE RPAIES ZEsHh
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H
Mo
FH
HH

CE 8-2> §49 AolelN e Aul~ A% 2 TAE

574 9t&hv|H (characteristic parameter) %924 (influence gquantity)
FA AE~ A B2~ A%
g A wl Al A | AE A | AE L
B Aul T AFE SR/ | EFE AR AREA & | ARERE S | AH] A <
. AArZE H | 3 7l |lower| 74 upper | HEAZTE
S 5R1A % | & LF Abol 94 A7+ t o] E lbyte] | bound bound g Y (note)
pZS
o Wit A7 s yte oun oun
< transfer
99,999 to . 500 ps - | 500 ps +
~ 104 interval| - 50 500 us <72 Km/h | < 20 50m x 10m x 10m
99,99999 500 ns 500 ns
value
< transfer
99,9999 to . 1 ms —-|1 ms +
~ 104 interval| - 40 1 ms <72 Km/h | < 50 50m x 10m x 10m
99,999999 I 500 ns 500 ns
value
< transfer
99,9999 to . 2 ms — |2 ms +
~ 10 interval]| - 20 2 ms <72 Km/h | < 100 50m x 10m x 10m
99,999999 I 500 ns 500 ns
value
Note: do] x o] x 9]
; Set Points Act 0 Sense
o —p —
Controller Actuator Process
| |
Actual Values [
| Sensor

(2" 8-D. &4 Aol A" A=
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Ct.
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8.2.2. HIO{2t 4! (control-to—control communication)
0lH

- =2 J01A (o

o

o
1o

&

ol
ol

KI

)
[0

-

<0

ol

.

KI
J

i0J
750

<+
o

L

Kr

il
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o2t &

Ol CHst

[ ]
=

JIA

Ae HHRE=
hot—plugging0| &2 6tC}.

HEAZO

#2301 SiCh

of &

0l

=

—

—

Ao RO UESTof

—
—

)

Off et Ct2M, Mets A2 C

[0

—_

<J
20

ok

=

=

o2 DE RSHEX (actuator)

tLt MI01 2t

o Ol

i I1AHIE U

< AME W1 >
Xl Of

8.2.1& (i

Rr

—_

o)
oll
_Jl_
)
JI0
=

ol
o

ot=

ez~ A9
(note 1)

100m x 30m
x 10m

5}

o,
AR
7

10

5 to

274

o

pu

3

—_—
~X
A
%
7A

Eal

H

=l

stationary

M
=0

N

ms

o] 4 o] An]

L —_~

=]

N
N

10

Vi

ms

FQ A (influence quantity)

R

3

[e;

[bytel

&
EEE

transfer

interval

value

(characteristic

A
st

<

=
It

2
7

8

o}
Aol el
A

~ 104
E x =0

=5

vt E

parameter)
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99,9999 % to
99,999999 %

NOTE 2: communication may include two wireless links (UE to UE)
8.2.3. 0|8 2% (mobile robots)
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H
Mo
FH
HH

CE 8-4> o]FY 2R Aulx A LTAE
E A ylg}u)E (characteristic parameter) 43k Q A (influence quantity)
T A=
A2~ AF
AFE: QF | ¢ ct AR | HE A | "AE | AE A
A A R A g A A | A A
e e AF [ RAAZE | A 7l|lower|[ZA: HE|upper| AEAN o
7H8Adr J3EA| _ N AzE deolH . o SHr | 1 R (note 3)
o] ¢ et | HdA [byte] | bound =] (note) | bound
AT
Azt B
-<25% of +<25% of
target
< transfer targe-t target
. 40 to 1ms to transfer )
> 99,9999 % ~ 10 49 interval | - transfer transfer| . <50km/h <100 < 1Km
250 . 50ms . interval
value interval interval
value
value value
-<25% of +<25% of
target
< transfer 15 k|target target
. 10ms to transfer 9
> 99,9999 % ~14 interval | - to 250 |transfer transfer| . <50km/h | <100 < 1Km
. 100ms . interval
value k interval interval
value
value value
-<25% of +<25% of
target
< transfer targe-t target
. 40 to 40ms to transfer 5
> 99,9999 % ~ 149 interval | - transfer transfer| . <50km/h <100 < 1Km
250 . 500ms . interval
value interval interval
value
value value
>99,9999 ~1F 10 ms > 10 Mbit/s - - - - <50km/h | <100 < 1Km?
NOTE 1: The transfer interval is not so strictly periodic in these use cases. The transfer intercal deviates around its target value within bounds. The mean
of the transfer interval is close to the target value
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H
Mo
FH
HH

<E 8-5> ZEAL AbFstolA HH Y AoE AT Al s QTA)
EA4 g2 g (characteristic
o _ . .

a 33k A (influence quantity)
parameter)

&2l AH] 2~
EAl A2 [ AFEE: 2F | gy X Al X | AL v A | AL 7vE | AL 7 A A} & X
&2l APl | AFE R o5 | gaid A | w A A | A A | A F | AF HF P& = AeR | Aqua A
ZHeAs HmE ek oF Al A A VLo werr| S E A|lupper | AEARF G &F1 (note 3)
- . - - = ‘AT note
2 % o] ¢] | F oA [byte] | bound (note) bound =

Az

< target .
-5% of target +5% of target . ) typically <

99,9999 to transfer typical]| typically 10

=14 . 20 transfer| =10ms transfer|O . 100m x 100m
99,999999 interval . . stationary to 20

interval value interval value x 50m
value

NOTE: Zo] x ¥ x ¥°]

24

TTAK.KO-086.xxxx



H
Mo
FH
HH

<E 8-6> TaAA RUEPES 9% AHs e 27 AR

EA4 g2 g (characteristic
o - . .
a 33k A (influence quantity)
parameter)
B A=
BaAl AEz | AR OF | wulw A | W AA | de %A | de A | de SR PP I e
— — — [e) o — -
A8 EE ek ofF A QAR A Jjlower |5 X A|upoper | BEARE R &S0 (note 3)
- _ N - = AT note
2 % o] 9] At | ZH A [byte] | bound (note) bound =
A7k
matter of
covenience:
< target . .
-25% of +25% of | typically = . typically <
transfer 100 ms to typical
99,99 > 1 F X 20 target transfer target transfer | 3 x target . upto 10 000 10km x 10km
interval . 60 s . stationary
interval value interval value transfer x 50m
value .
interval
value
NOTE1: Zo] x & x *9]
NOTE2: The transfer interval is not so strictly periodic in these use cases. The transfer intercal deviates around its target value within bounds. The mean of
the transfer interval is close to the target value
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H
Mo
FH
HH

CE 8-> B AN BAE 9% ANz 4 LT
= s}2}u) g (characteristic
) - . .
- 4383 A (influence quantity)
parameter)
2 AE
A Az | AR o F | vdd A |l Al A AR & A e o | Aqus xa
— [e) RN — -
A Bl o8 AH| A A | a 7| AE A AEAL T ER & (note 3)
- . - . = ‘AT note
A % ole] ¥4t | HiA [byte] =
Azt
matter of
covenience:
< transfer typically = . typically <
. 20 to|lseveral typical
99,99 TBD interval 3 X . < 100 000 10km x 10km
255 seconds stationary
value transfer x 50m
interval
value

NOTE1: do] x & x ¥9]
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H
Mo
FH
HH

<E 8-8> ol5W Alo] AL AT Aulx A 2T
E4 w2} g (characteristic parameter) | 9324 (influence quantity)
A A
s A8 "o e | Ans A% 4% 2
T A oi j - N I [ 2 A DN B .
L= A A A | &R A A] X e A A8 X cF | AH] A~ s
e FlAQA| FE A WA 27| 43 A ey | A weaa o w| TR 1] o]
A o o 9F |7k A | A A | [bytel lower bound A upper P T A (note)
(4 = =
o Arolel g | o)A olE 4k bound N
i+ A7
+25% of
< target target
-25% of target target
99,9999 to transfer 4 ms to transfer | < 7,2
~1% . - 40 to 250 transfer transfer | . TBD 50m x 10m x 4m
99,999999 interval . 8 ms . interval | Km/h
interval value interval
value value
value
+25% of
< target
-25% of target target
99,9999 to transfer . < 7,2
~1% . > 5 Mbit/s - transfer|<30ms |transfer | TBD TBD TBD
99,999999 interval . . Km/h
interval value interval
value
value
+25% of
99.9999 to < target -25% of target target < 7.2 typically = 4.10 m
~14 transfer | - 40 to 250 transfer|<12ms |transfer | 12 ms TBD x 60m; maximum
99,999999 . . . Km/h
interval interval value interval 200 m x 300 m
value

NOTE1: do] x & (x =°])

NOTE2: The transfer interval is not so strictly periodic in these use cases. The transfer interval deviates
the transfer interval is close to the target value
NOTE3: Communication may include two wireless links (UE to UE)

around its target value within bounds. The mean of

27

TTAK.KO-086.xxxx



KH R KO < M0 o = M5 TR S R’ 40 Rf o) oF M &) =& &3
i oo oo o= Mg T <FRCWL U ok
o RS o &N I R 2 oz o] Al 4 H 5% g0 RO OF
rr 0 __%__A_ i) é%o_‘ﬂps = M = < % E_l_w
SRR ° _ S w < = K N B NSE
ﬂmmamﬁa._w 5 S = . — _Eﬁ_Ao E__o._m_.a=_|__o 0=
K H _Ill.lld - Q._ __A_l Ou# X D.__. o A LuO £
M___%a?wmm R0 ol - W T s s58 . Yoo
— ¥ = o . 1o T = = _—
s K== 3 O sRT = R BRI
K0 ) 3 W T © < ol <] = 0 of = oU =
zoﬁlwwﬂu| o7 oo 7 © = 8 o o = = oo )
T3 g __ru% “w=®3 oo oo © <
DWEWN% = _ ol_%_EOﬁA_H.o < X:v.EdAI__LAlm_.E._W
T R xS = ue 2 S AV W 2 o M of
= 2 wogp B = 0 W 5 m TR
TR ol ko 2 &) s m AN L A
— 5 3 L <Kl o = L35l 3= R0 20 <00 e <d
ol O ~ Al i ol 2= <] nv < R T o 76 o_=_:._._
E o o S = RO o) = RO o) 2 ol ) 0 —= o
== <= X Mo VD mg D J X g = 5= S
- S o SR o X JOW 2 =BfmpnssdS
WS T 0y >R 0 . R A o dod 8 Fgpmow 0w <
80 %0 Kr A R —= — oJ ol =z 0 = e M E_E ik wr A_ A._ﬂ
mrxh_umoag_. aroe aomi_:ﬂ R 3 ,Emo_:@gﬁm
= E_x_ﬁtﬂ_ - ﬂxo [u) = = I _@_%H 9 HHO%L.XO Tz 3
= . T - I o — i
ST Wy u s 0 X5 mD 2 B DMy
s zoW¥gFs = oo S .2 g ESEpREg
ES 2w S 5 o = q 0 E 38 noos E ﬁ_mﬁ%_w_xo:%w
S O _ . bl = o O - > A — A
.W_D. %m < m o __Am M:._H_muﬁo Ul < O = % uem_._u.r__om__c__. Mo|
s g W< g W= WS W= = w0 R 2 P2 KOOI Ok ol
@& I g x1Dy _ G <= _ = A<V fo — o &gy O
27 MMEWHEOL 5 3 n_o__Ua_,mw = _m g m_uol,o__moﬁ__iﬁuf
S 5 = — — w0 5w > X =
S8 TmUTHgR mmﬂ = H__o:lo@_O KOo R & ;__A_%ngmg
€9 =& %goul woom 55t Wk = ™20 =g
2 3z ' mzm=s T S 8 s® YTy sEeE B BN
fo m s . _ O X K s W TE o M pom MWW
W S 6 g o o = i 20 0 S = R g gr < 3 < W
= SR - R B “m EE U o5 5z . B
= e R = N (A <l it ol A = D4 L mE
W ¢ o RO oW = WwW W, o oms Room. o ® oAl
I =T E TR T B S L MWW g 8 oo S YS W
=T "woldr_owm smHB O 2l smwauw f wlwms . H X
M= Jrngoarnn SR R == o g s 2Dy
- T S 7 0l S 00 ) ;, T F5 =B Wwa 3 5 S . TR Ao
ww MU Zmwmra oA o MHUDDSH =THTA & EA ®Tol
o © H o) 8 O w0 70 o3 v O S © H Hl & S of al v U o &R o S RS K T al o

TTAK.KO-06.xxxx

28



KH
1]

< AMNE 0 1>

AN
=T ™

2te|Jt

Of Chet

<

olel, JIH st &2 X

HH -
y =—)

hAsE B2

0

S0l 2g&I| <

9]

ol
=

i

KO

22 ATESY

Ct.

r
H
o

%

i
I

g

D

RE

0
oF)

8.4. 212F JIAH 2IHMIOIA (human machine interfaces)

Ols€ MO W

8.4.1.

o

b d, BLHE, OHZE, M2

SOl thet

A AL 2ol
% ol

O

Hee JIA, 22, ddel,

Ol&

il
oJ

d) Mol e B 29Xt

Ot

(

S
AtLE J1HIOF T

ps

HE &

. Hia EX

EEB‘_|-

HHES &=

0

1

1o

Xl

F

10
i

| ol

=
[—

=
i0J

t

=cl® MO tHatol &

ol

Xt
&

ol

I
=

Bl

KA

-

<0
Kl

—_

ol

-

K
I

H

|.

X
(=]

0l

=
ju—

Hlat X H

= UL

ioll
Rr

ol
T
<+

J

| X2 =X

NI

R0

i0J

ur

]
=

Ok
<

>

-

KO
H0

-

R

Olet 2= ¥

Ol & LCh.

=

SIS DN S DAY

O
[l

JF
=

KIr

FEX=

A
(=]

KO CH

Tl
o]
Ao

2Lt

0l

e

KO

H0
Kr

)

)

KO
H

e
H

=il

(o)a]

Ie)

00

i
e

ol
Ul

Kl

nO
J|J

OH

ioll

A 2= JIAHS £X, H

0

KO
TH

ol
KJ

oJ
LH
T
70
ol
JIJ

e}

Olgt otd JIse XIgd 20 o™ MO HE2 UWFE MO taol He HBIOK2

Al

= ACY 0l=sE

2 0ICt.

oll
[0
=
o
Rl
TJ

J

ok
&)

=
ol
Rr
RO
oJ

iy
nr

JEXID QUL

Hgs

il

AN
S

Ole =2 ME

20l Jts#

AN AIEEE=E I

A oO|lC =
T ML/

&t
=2

A AL

[ =2
=2=

=2
—

RN A2 O

=0ICH

F

o5
ekl

Xl

k= H =

Ol 2&E= ZZ2AMA/IIA/ZHI0 Tet CH2C.

HA= SOHE XIS AIZ2H0]

KJ

oJ

oL

ol

“SEXI0

d8ez &0l=

cl Al

[

0

X0

=
L,

< ME O 1>

I A

< AME U 2>

e

HI==J1X 2l UIolH

et

23 HOE <

ote)

o &

(ALZ ol 10

TTAK.KO-06.xxxx

29



KH
1]

=3
S

Hz olsd Adgl, 0ls

=

o
+

t

[t
)

—

—

. MO &

< A O 3>

180
RO
~

H

=1l

©
e

o4

0lJ
nJ
ol

AZ0A

<J
20

=
KO
[0

H

P

F

Olch ol

F2 ]

otXISH Dleholl

OH
o
il
o

O

10

Rr
ol
A0

OH

o3
<+
1]
]
)
[
00
&r
0l
Al

00

S0 Ct

- ZZ2NAS

-

1)
ol

-

Kr

nD
Ki

o
<+

fal

Un
un

JI2E2HS 2HEH XA, O

=
[

2Xe A

2|

=

_ o

o]
Rr
il

JJ
=

-

KO

1)

KIr

il

HIES

=

el E

o BICIR) %

=
=

=

=2

D MUK SSX0IH 28 ST CARAX
(ol

—

—

HA
)12 SAH It

0

=
0NN =

Z0otJ| <
=]

o

xt
=
E

o Olet dl

<)
=

AKX 22
[

b

C

J
1)
MHr
A
il

M
RD

iy
RO

o)

o0

0l

o3
3

ol
al

o
ur

(influence

(note)

quantity)

NECEERE

A 8] A
A}o]

=

N

I

ﬁo

1 of of

E4 1g}n|El (characteristic parameter)

HeA:

%

A

TTAK.KO-06.xxxx

20m x 20m

X 4m

A

fsnd
[s==)

S
[

< 8 Km/h
SFEOIAIKI &
30

ordt sk
=

< 10 ms

et gaf Xl M2t

> 99,9

< AME O 1>



KH
1]

e

o =X

2|
S

8.5 2LIH
8.5.1.

@

Ok

—_

ar
RD

Ar
0K

SO A EXILE

NG

A

o
= &3

=

Ol S&0lA

Al

ol
=

OO0 E Dt

22 ==l

AU AZEANS

<+
oll
180
RO
_In_

0l

Rr

Kk

HA OIS OIXIH,

249

SHNAQ H

It

oy

Al

Ct.

3

ioJ

10l Ol 01 M OF

TTAK.KO-06.xxxx

31



<E 8-10> 927 #H

&3 fAR e s A 2T

H
Mo
FH
HH

EA Fe}v) g (characteristic parameter)

J&kQ A (influence quantity)

EA AnH

B A | e | B | A A
H e L=
ZL };Hl - E:f PR B =S o o I o B = A i A | A% A | A E A AeR 9| Aex 9| Aula 2
— 7 . .
o EW b | & Az o | 7] [byte]l |lower bound | upper bound | %t o & u A4 (note)

XA % | Akele 4] olf &

Bt Az T
- ~1% - > 1 Mbit/s - _ _ B < 79 Km/h < 100 50m x 10m x

10m

NOTE1: Zo] x & (x ¥9])
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I 9-3> OF At Al HYE A% A Abs 29A MY~ s SFAE
= s}2}u] g (characteristic
o - . .
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