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Preface

1 Purpose

The standard is to specify a complex data reporting method that transfers
multiple sensor values to a single report message in a device equipped with
two or more sensors in e—loT and a historical data report which reports
current and past data including time information. It defines the message
procedures between e—IoT devices, e-10T gateways and e-10T platforms, and
additional settings for them.

2 Summary

There is a need for efficient data reporting due to network bandwidth limitation in
e—loT.

Complex data reporting is a reporting method used in devices with more than two
sensors. In case of devices equipped with two or more sensors, there are many
sensor values to be reported, and if periodic reporting is required, CoAP Observe
is executed for each sensor to transmit a report message separately. However, in
loT network environment with a constrained bandwidth such as LPWA, periodically
transmitting sensor values for each sensor may cause a network traffic problem.
Complex data reporting defines a way to deliver multiple sensor values to a single
report message.

Historical data reporting is a method of transmitting the gathering data for a
certain period of time without transmitting the measured data every time. In order
to separate the reporting period from the measuring period, The standard
additionally defines the measuring period separately from the reporting period.
There is also a way to use the 'Time' variable of JSON and a newly defined
resource to represent past values as well as current values.

3 Relationship to Reference Standards

- None.
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(Things in Electricity and Energy Domain(e-IloT) -
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oHE Ater 8lS

3 80 32

3.1 CoAP

28 J1J12 Hsot)l st MEBeIHY ZZ2EZS2 IETF RFC 725201 H2AEH O AU
S, UDP/IP HE Q0N SHE = U= S8 HS HNAXNES dEot)| /g =2
EZ20IC

3.2 LWM2M

OMA(Open Mobile Alliance)UlAl MZAS A& J|JIE ZE&ols CHYs AISQIEY
JIJIE XI&Ea6t)| f8 D10 &2l E=2 =2 Lightweight Machine to Machine Z2 &
Z20ICH. HIAIA 885 E=2E=22 IETF CoAP= AIE56td /USM, J1J1 el &4

= 8ISl HME H<Sotl) RULH.

3.3 e-loT
A & 20k AFZ22HW Jls

3.4 e-loT CIHIOIA
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CoAP Constrained Application Protocol

OMA Open Mobile Association

LWM2M Lightweight Machine to Machine

e—loT Energy(&Electricity) loT

IFpg Interface between e-loT Platform and e-loT Gateway

IFad Interface between e-loT Gateway and e—1oT Device

5 =g 4ol 21 2ot

51 =& 0ol 210 2ot i

25 0|9 HMME EMotl Us HEXQ HAR B8 U2 HAMg0l =MsStCt. 0l
AL FIIE BENEsE 2 HIMEZ CoAP ObserveE £=80oll0F 6l E1D HAIKE EE2
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HESAUNES(ZEESE)
e-loTHO|ERI0]
Object 0 (LWM2M Security) dev1234/
: Object 3 (Device)
[ ]
[ )
Object 3 (Device) :
. Object 3316 (Voltage Sensor)
: “/dev/e1234/331 9/0/5700"
Object 3303 devi23s/
(Temperature Sensor) Object 3 (Device)
“/3303/0/5700" o
[ ]
A\ 4 )
CoAP Observe Object 30000 “/dey/e1235/3317/0/5700"
e IR T
Object 3317 (Current Sensor)
(O 5-1) =& HdAE EME e-loT HOIERO HE 2
F Jd8ilt 20 s2&Eez &Moot d dA2 =& HOIH=E=2 UEE = U=
o] 58 MAME dlold =& HI0IHE MY St
5.2 8§ dAN LEFHEQ 2lAA A
28 A QEME= S0 &0 oS},
<H 5-1> S8 AN 2EHE HO
0l Object ID | Instance | 2=/ & URN
sg A 30000 Multiple | & urn:oma:lwm2m:oma:30000
=28 dIN QEXMEQ 2laAs s &0 Holstlt.
<H 5-2> 28 MM EBFEQ| glAA A
= HEd/
D 5= Instance | Type =< &3
= =
S8 MdANE FHol= HAS2 =
=g
0 RW | Single e string Hgts, 2t9 222 Yoz & =
HM g
AIt SRE.
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- =8 MA A2 PLGHE AN A
1 A RW | Single Z= rscink _
M 8tel URL, #EXe ez &,
-4
58
sg dM gtel 2 HRASS HA
2 AlA RW | Single & string ~ , ~
g 2Ei=E ez g
2t &
58
3 A 3t | RW | Single 1 Ed integer =g HHE A48 dAS =
M=

5g OOIHE H&Eot)| fgt elaA 23 2#3H e—loT data typedt JSON Ha= 722
<H 7-1>0 <HE 7-2>0 o QUCH (O 5-1)0 20l Ch==2 dM g2 &
HIAIXIO E&6H| Il M= Device LEMEC 5§ HO0IE cl&AE 0|2

Otell BIAIXKICl OlAl= (O 5-1)2 e-loT HOIEHOIS HE 2Rd = MHA g2 =&
diolIHZ FHoHA FI1He=z 2adt=  WAlOIGH 2HAH =g oolH =4
“3000/0/1"E &2z MO EXE SoHM =HECH Otel GAl= e-loTEHS0| e-
loT HIOIERIOIS “/3000/0/1"2 Ha2=z AFdt= WIAIOICH

CON PUT [abcd]

Token: 4444

Uri—-Path: 30000

Uri-Path: O

Uri-Path: 1

Content—-Format: 0

Payload:
/3303/0/5700;/dev/e1234/3316/0/5700;/dev/e1235/3317/0/5700

HZ2 “30000/0/0"2 HASZ CoAP ObserveE2 & X6t

ol
rr
1
N
%
HT
kJ
i

Ct2e =& diole £ HIAIXI2 GlAIOICEH

ACK 2.05 Content [2acbf]
Token: 2339

Observe: 105
Content-format: 0

Payload:
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Oz BIAIXIS GIAIS HOIESI0I2 “30000/0/1"8 &It 2DOICH 2+ HAUESS
OPIE =HSE 4 USS o & UL

ACK 2.05 Content [2cfbf]
Token: 2334
Content—format: 0
Payload:
Celsius;volt;ampere

OF2h BIAIXIS GiAISl HOIERI0IS “30000/0/3"8 =38 ZBOICH 3 &S HSE +
ASS =olg & AUCH

ACK 2.05 Content [2ccbf]
Token: 2333
Content-format: 0
Payload:
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6 Historical GIOIE 210 2ot
6.1 Historical GIOIE 210 2ot R

HERA HEZ0l &2 J< Ot 28 & I

2 At 20tM Mot HEHE AIESE = UL, Elole FII% S&ol= =+
Zclotd| flohlA BH 210 FII2 &2 HFote FIIE FIt H2GHULE 012t 20l
S Bt otLlel A2l gt= EZ&st OIO0IEE Historical GIOIE 2t &tCt. Historical
Hiole HE& Z-0Hl= JSON 2 Time' B+E 0/Ecte LYW Historical HIOIEHE

=
X&ot= clAaAE OlEcts -0l UL

JSON | eloT | JSON/TLV
HOIES

L]
ok

eloTZ

A @ x1, T
10 &
- AS @k X2, T2)
10 &
AS (@ X3, 13)
10 &
AZ (@ X4, T4)
10 &
A (@ X5, T5)
10 &
B3 (X1, X2, X3, X4, X5, X6) A% (@ X6, T6)
I (X1, X2, X3, X4, X5, X6) (T, T2, T3, T4, T5, T6)
(TT, 72, T3, T4, 15, T6)

(08 6-1) Historical CIOIH 21: H=1 210t

HL
o
m
0
10

6.2 ‘Time’ JSON Bi== J|8t Historical HIOIEl E1

6.2.1 ‘Time’ JSON Bz J|Bt Historical GIOIEl 21 MR

T

JSONQ| ‘Time’ BI4+E & &5t Historical HIOIE E& 2HS Ofell AKX GlAIQF 20I
‘Name’' S22 ° 20l oHEYdle= B, delld ‘Time Yz =92 HESHC. Base

namee AMEHMOZ HEEE £ QC},

{ “on”:*/72/",

“e”:[
{"n":"1/2""v":22.4,"t":-5},
{"n":"1/2","v":22.9,"t":-30},
{"n":"1/2","v":24.1,"t":=50}],
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"bt":25462634
}

H== OO0IHE JSON &AlQl Historical GIOIEH H&= X&0ot)|l oA MZ2
LWM2M =43t2 F2IStCh. =2 Measured Value Resource (ID: 5700)0 HZSI0,
Historical OIOIE =& XI& HRE &4&dt= O AEEC FIHE LWM2M 542 Ofch
Ho 20l 3o 8oz HOSHCL ‘Hrep'= oY Resourceldt Historical GIOIEHE

KNHot=XE Z2HEL. WME S0, &(true)22 HAEF L H Measured Value Resourcelil
aL= sS MEGHH S0, M&EZD=s BAH 22 M= ‘Hmax 40 2ol
Z2HEC. JI2gie=z 52 T UIJ| o 8 &0l S22 &2 52 WA 30l
MNEECH 0FX2 ‘Hrste HdEDN Us WH =S HAHE M AI=SHCH ‘Hrst' S
true® BHGIH HEE gt AMHMIGHD ‘Hrst' CHAl false2 Y13 SHCE.
<X 6-1> Historical HIOIH XI& LWM2M =4
Core Link ) )
=45 0l Attachment Assignation Level Type
Param
Historical . Boolean, (Jl&zgt:
) Hrep Resource Resouirce Level
Representation false)
Maximum number . Integer, (JI23at:
o Hmax Resource Resouirce Level
of historical values 5)
Reset historical ) Boolean, (Jl&zgt:
Hrst Resource Resouirce Level
values false)

FI|Eol BNJ A8E AHL Y Measured Value Resourcell ‘Hrep’ H4dgsS
g =

o o
tD false@l FR= LEtEOl FI|H ENE »HEHCH S ‘true’'s 88 & &

80 201 ddA AH=8iel Historical OIOIH =J18 218 fgt €4 %
Ct
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e-loTH O|Eg| 0]

Object 0 , dev/e1234/
(LWM2M Security)
: Object 3 (Device)
°
°
Object 3 °
(Device) °

Object 3316 (Voltage Sensor)

[
[ 4
_ 5700

write attribute
(dev/e1234/3316/0/5700)?
Hrep=true&
Hmax=2

I
CoAP Observe
(dev/e1234/3316/0/5700)

(08 6-2) Historical OIOIH && 2 &1

Historical OIOIE X &A&=Z2 <8t LWM2M write attribute 1t&
HEGl= HAIA= TS 20

o
1
OolI
o
[w
|
==

CON PUT [251ef]
Token: 2190
Uri-Path: dev
URI-Path: e1234
Uri-Path: 3316
Uri-Path: O

Uri—Path: 5700
Uri—-Query: Hrep=true

Uri-Query: Hmax=2

Historical HIOIH X && 0/F FI|& 21 HAQCl CoAP ObserveE &AXEHLH 1
20 OUsS 22 JSON ‘time’” H=E 0|28t Historical GIOIEH FIJI& 21 HIAIXIJ}
HMEESICH Olel CIAINIA AlZIRISER2

go i

ACK 2.05 Content [2acbf]
Token: 2339

Observe: 105
Content—format:11543
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Payload:
{ “bn”:"/dev/e1234/3316/0/5700"
‘e |
{“n": 7, v 22017, “t7i-5},
{“n"t 7, T “220.0", “t7i-80) ]
“bt":25662634
}

6.3 Resource J|8t Historical GIOIE 21

Historical OIOIEI2F &H =& A2t HEE £ Je AE RS Ofeliet 201 =t
M O|oI L. Historical HIOIEHE M&EGIDOX & AL “Sensor value” 2laA HAL OFeH
M S&E gt2 Multiple InstanceE AFZ0H A

ol

A O|st Historical Sensor valueE A2

MESCH 0l 22 Resource Instance ID at& “Stored Time” 2lAAN =HE AlZt
st MESO HESE = U= IAH OO0IH Ji+== e-loT CIBIOIAS] ME S0l Tt
S &HOOOF BTk
A8 &0 SHE gt SFE Al gtS0l1 8 HAIXIO Z2E 0 MSSHCH
Olzde 5&E0A Host =g 0ol 210 Zorol et Mg = U, 0IE <Flst
elaA 23 A9 “Historical Resource Link™ 2lAAE Otel EO It Z2I8HCH
<H 6-2> Historical HI0OIEH XI& THAIE Jts claA
2=/
ID 0= S& Instance e Type He | HS 9%
‘Max Historical
Instnaces’ gt JHAl
InstanceE & ol
Historical N 22 MEE, A
30058 | Sensor RW Multiple | & EH Float - 25 CHRADMX ME=E F
Value £ A Instance®H
CHAl atg H0s.
‘sensor units’ 0l A
el "o
Historic Sensor
value Jb M&EE=
30059 | "¢ RW | Multiple | & | Time - - f@’ 20058 =2
Time =iy Resource
Instance IDE 2=
Ct.
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ESUHNE

MHH
MO

(=

BE)

Max Historical Sensor
30060 | Historical R,W Single 1 EH Integer | - - valueJt L=
Instance Instance JH=%=

&l = 32
Reset o
S ) Historical Sensor
30061 | Historical | E Single &= - - - ,
Value 9 2=
Values _
InstanceE A HIE.
Historical 30058 Resource®t
30062 | Resource R,W Multiple | &4 Rsclnk 30059 Resource=
Link g

E =0 OfcH O 20| e-loT HOIEHOIN HZEZN
M M2l Historical GIOIEIE CoAP Observez2 A&E A 211 HAIKXIL OlAIOICH

o]
A

=
—

e—loT ClIBIOIAS] & &

e-loTAH[O| EQ0|

Object 0
(LWM2M Security)
°
°
°
Object 3
(Device)

[ ]
[ ]
—| 30062/0
CoAP Observe

dev1234/

Object 3 (Device)

Object 3316 (Voltage Sensor)

(dev/e1234/3316/0/30062) | 30062/1
“3316/0/30058"
30058/0
30058/1 —|
“3316/0/30059"
30059/0
30059/1 —|
(08 6-3) Historical CIOIHXI® 2IAAZE 0|28 81D g
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ACK 2.05 Content [2acbf]
Token: 2339

Observe: 105
Content-format:11543

Payload:

{ “bn”:"/dev/e1234/"

‘e[
{“n”:"3316/0/30062/0",“rv":“3316/0/30058”" }
{“n”:"3316/0/30062/0",“rv":"3316/0/30059"},
{“n":"3316/0/30058/0",“v":220.1},
{“n":"3316/0/30058/1",“v":220.0},
{“n”:"3316/0/30059/0",“v":1492782651},
{“n”:"3316/0/30059/1",“v":1492783200} ]

}

? A dA gt=2 20173 43 212 13Al 502 510 8= Mgt 20174
48 212 14A1 002 000 =& d&ets 2J0t= HAIXIS KIAIOICEH
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7 e-loT Data Type ¥ JSON B

<H 7-1>2 LWM2M #2Z0lA E2ZX 22 2las 838 st e-loT Data
TypeOl Ct.
<H 7-1> 2las 238 ZEES e-loT Data Type
Data
&9 Text Format TLV Format
Type
. . _ Length byte =3Il
String UTF-8 string UTF-8 stringl = =& )
UTF-8 string
UES3A HIOIE =A<
8,X= 16, 32, 64-bit signed ) ) binary singed integer (2
Integer ASCI| signed integer

integer o Ex)EH. Length

=9l gtel ZO0l.

binary floating point
32 E= 64-bit floating point | ASCIl signed numeric | value. Length 2Z0l gt

Float ) ]
value. representation. of M2t binary32 &&=
binary64 EAE ALE.
. . . 8 bit unsigned integer
8 bit unsigned integer. O: _
Boolean ASCII 0 &= 1. (0,= 1). 20l= &&
False, 1:True 1
gtOl L 2l GIOIE 2
. _ | Length byte2t32| Ht0|
Opaque binary octets Base64 CIDEHOZ H

- Hel GIoIE2 E&
5 [RFC4648]

Unix Time. UTC time zone<
Time 19708 1& 1€ 0I=2 Al2t2 | ASCll integerg =&, | Integer?t =<
=2 H8 (signed integer)

Object Link. Object InstanceE
HXotE O AZ2&. S W2l | 292l 16-bit ASCIlI | 16 bit unsigned integer
Objlnk 16bit unsigned integer & # | integeret 7 PEANZE | o SLSHH HE bat
Bl g2 Object ID, & BIM | &= UTF-8 string 4 byte 2 8.

242 Object Instance IDY

[Sl
ol

0

Resource Link. Resourcelt
Resource InstanceE & ZXL06t=
O ALZE. string 2A4E2

gf. Objinket €2l LwM2Me
Object Resource HE g4
0s.

el
ral

Rsclnk UTF-8 string@ & E& | Stringt =<

1o
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none A EZ ResourceHl 2t SHE &

<H 7-2>= a2 g3 Z2eE e-loT JSON 0| L.

<H 7-2> 2|lAaA 238 HEEE e-|oT JSON Bl HO|
=4 JSON 2= a9
Base Name bn 2= Resourcell 22 EI}t THe= ®A
. JI20| TSl 8 AMAU2Z2, Time H2=J1 bt 2t
Base Time bt
S JIE2o=2 Al s =L,
e

Resource 2IAE
Array Parameters

Name n Resource instance2l 22 0|8
Time t T CR, btE JIECZ MUIECL AZF 3t
Float Value v Int, float, time@! &<
Boolean JSON Boolean2 20, 1, true, false gt= Jt& =
Value o UL,
Resource Array | Objectlink .
Value o)V Resource Data typeOl Objink@! Z<
String Value | sv Boolean, Int, float, time 012/2] &<

Executable, Opague typell ResourceE HEH,
Extra Type ex HOIERIO0I2F CIHIOIASl OBJ-RSC Z =21 ol

0 AHEE, 2 022 HE B,

Resourcelink
v Resource Data TypeOl Rscink@! &<
Value
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