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ABSTRACT : In this study, I realized the internetworking management protocol based upon manager
and agent for digital TETRA(Terrestial Trunked Radio) System and USN network. Also, various
module are composed of NMP message, REQ command type, RSP command type, field and the
object. The TETRA system has basically communicated with USN Coordinator by using serial data
9,600bps and the data frames are composed of the field name, format, size, range, description and
value. Also, the USN sensor is identified by the sensor bit map and periodically reported according to

agent reporting period timing.
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28 TZEZFL Manager 2 Agent =5 W2]o g Aotsla S Al2~H=l
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Ao YAY EfI Fd 7|Es 7HoeR 3 ol FA R HAAA 1FY dFE
stckrt A, As) LA, TRAF FA FAEY VS st 47 dolH dFE:

+ V+D(Voice Plus Data), Packet H°]E #H<%o] 7}53 PDO(Packet Data Optimized)
Gzl A E41S & 4 9= DMODirect Mode Operation)”} 9lth. 2] 1. o}
thokdl Air InterfaceE A 43ttt TETRA Air Interface: A 2~8l $dullo] o}y
43 APl 25 Ao A ATk Beojw 5719 QIE#Ho]~= TETRA Al
g Abolf] s AEA A dHH2E BAE7] el FolErh. USNO Zighee TR EZFS
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2-1 TETRA System % USN % 1% Manager/Agent =& 27

USN U EY =9 933 AE ¢35t Manager @ AgentE A A1 F33sF¢th USNe
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A REREE AgentZt 7EE sty VI HIE obF F&stal A 2 G Eil inactive
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DEACTIVATE ACTIVATE

'/d_\* | f/‘f d START-reporti
. -reporting
2 ACTIVATE - ~
'd i N PERIODIC
INACTIVE | WE L T REDORTING

X, /" DEACTIVATE ™ /™ STOP-Reporting

[1% 1] Agente] Ae] o] =2

] W& o](Command) B}
mfU A Al Agent® A== WEHol= 27 EBF9lo]l o wAIX = AA REQS RSP=E

LRl
Messa
C"m:”d rh"l.-'-".P;&GE f;ENT Description
= Agent2| &E] Tr)fsdE, 2= 438, HHE H e 22 {(Administration) @
FE BN
?Er:lrf‘r?and REQ REP - Activats [ Deactivate [ Hello
- Delete node [ Change routing
- Init traffic =
REQ RSP = MIE QBJECT DATA =FE0H AER= 2aEd
. _ = MAMNAGERZ AGENTH S3 OBIECTE SE s AGENTZF HE s
MIEB &s
2| OBIECT = START-reporting command>t =¥ S|H AGENTFI =7 HS=2
command ESE MAMNAGER® #| OBIECT DATAE &
* - - AGENTZ} B&® 7| U o0IES /e START-reporting 2 & 00
=EE

[ 1] NMP Message

NMP Message®] 32 Al 47HAZ FdET. Type 12  Basic  request
message(B-REQ), Type 2+ Parameterized request message(P-REQ), Type 3+ Status
response message(S-RSP), Type 4+ Value response message(V-RSP)o]t}.

& Command perspectives

ADMIN command
) STATUS
MMS NMS
Manager MIE DATA command Agent
{Client) “ * {SERVER)
STATUS or VALUE
" WALUE (Periodic reporting)
& Message perspective
B-REQ or P-REQ message i
Nt " SRSP or V-RSP message NMS
Manager Agent
{Client) (SERVER)
W-RSP message

(] ADMIN command list



Command D Description REqussageRSP
1| {Periodic reporting) 0x00( = START-reporting M2 & E 28 reporting o A 7| X & Y-RSP
2| ACTIVATE Ox01| = AGENTE MANAGER F:2 52| 7i#E=2 JdE/2EAE | @ P-REQ [ & 5-RSP
3| DEACTIVATE Ox02| = AGENTS| 7= ExlAz[10 E£7/ 42 & i B-REQ | & 5-RSP
4| START-reporting 0x03| = Periodic reporting S &3 9 AT & P-REQ | 3 S-RSP
5| END-reporting 04| = Periodic reporting = EHE ir B-REQ | & S5-RSP
6| HELLO Ox05| = Ha =E9 Exf & (i B-REQ | & 5-RSP
7| DELETE-node Owe| - I P-REQ | @ S-RSP

(1 ACTIVATE command
- INACTIVE “Hl9] AGENT2] <MANAGER
2 olF A
- ACTIVE ]9 9ol sid Auvt ddo|EAZ.
- Request WAA] : P-REQ

5 2 4
| HEP!DER| MANAGER | B—PERICID|

FAa71E F2>5 A T ACTIVEA H

- Field 2™

# [ittle endian

Field Name Format| Range Diescription
1 MAMNAGER UINT16 - = MAMAGERZ| node address for the AGENT
2| B-PERICD UINT16| 0~65536 | = ZLIE{® T} RepotingE S8 7@ F7| @ #of 2F 65%

- Response ™A]#] : S-RSP

5 1
[ HEADER | sTATUS |

- gEeol 8 FHol 2 P AHE Status ZEO AFe= SH HAIA

[ 1 DEACTIVATE command : B-REQ,S-RSP
ACTIVE 1] AGENTOl diefA =& ®WHdAe/gEx" 45 $AAPAGENTS 2E
dElE 2713
- Request "|A]#] : B-REQ

3
HEADER

- Response WA #] : S-RSP
5 1
[ HERDER | sTATUS |

- w@eo] Fal Fol 1 £AANE Status BEo] A 5 WA

[] START-reporting command : P-REQ

dxd F719 B enAHE dAstu xds AFsES v gxd" 5
B-PERIOD# 9] w42 AAQdh ermdud g2y F7]= t27 g5 F713de 28

Efolm o] ALE-& HAE7] 93 AR g
- Request "1A1#] : P-REQ



3 1 2 2

HEADER | COUNT | OBJ-INFD OBI-INFO
- 9= 49
Field Mame | Format| Range Description Valus
1[ COUNT UINTE - « # of MIE OBIECTs to report -
d7eadd | = OBIECT ID (4-hit) w 115
« 0wd00 : An entry (First)
UINTE dondo |” COPTION : =& of& HolgHE & » 0x001 @ An entry (Next)
2| OBJ-INFD - GET commandd| 4 = ALE = 0x010 @ ALL entbies
» Qw011 : Updated sntries
LINTLE ] = R-PERICD : reporting period for this OBIECT .
» #lH =7 £ : R-PERIOD * B-PERICD

- Response WA A] : S-RSP

5 1
[ HEADER | sTATUS |

[] END-reporting command

g S E Ao g gres FAEE g,
- Request WAIA] : P-REQ
5 i 2 2
[HEmDER| count |[cE3NFO| .. | oErivFO|
- gd= A4
Fild Mame | Format| Range Description Value
1] COUNT UINTE - » # of MIE OBJECTs to End reporting .
d7~d% |+ OBJECT 1D (9-bW) .
2| OBI-INFD UINTE TiedD |- Rieserved <
[ ] HELLO command
G MMz gigk A oFE gl
- Request "l A]#] : B-REQ
5
HEADER
- Response "W Al A] : S-RSP
5 1
| HEADER | sTATUS |
[] MIB Object command list
Command o] Diescription REqussageRSP
1| GET-MIB-ohject Ox10| = MANAGERZF AGENTO! 17§ S92 OBIECT Valuel® =3 £ P-REQ | @ V-RSP
2| GET-MIB-objecks Oll| = MANAGERZFE AGENTH e S8 2 OBIECT Walus@® =24 2 P-REQ | 4y W-RSP
3| sET-MIB-object Ox12| = MAMAGERZF AGENTO 17§ 29S| OBIECT Value® A 5 P-REQ | @ S-RSP
4| SET-MIB-objects 0x13| = MANAGERT AGENTH O3y S8o| OBIECT Value® 4™ 5 P-REQ | @ S-RSP




[1 GET-MIB-object command

MIBol A 3 32 QB AE tale] Add AN EE

g e derh

- Request WAA] : P-REQ

5 1

[ HeaDER | cET-INFO |

- Response MA]A] : V-RSP,S-RSP

3 1

1

Var

| HEADER |STATUS| FRAGMENT| OVL SET |

- 9= 49

AE, 7N AE)d wet s

Field Mame Format Range Description Value
d7red4 = OBIECT ID (4-hit) = Dels
= 0x000 ¢ An entry (First)
1| GET-INFD UINTE doeda | OPTION (3-bit) for retrieval of = 0001 @ An entry (MNext)

OBJECTs in the MIB

= Owd31 @ ALL entries
= 0x010 : Updated entries

[ SET-MIB-object command
- Request WA #] : P-REQ

5 1 Var
SET ¥
HEADER BOLICY VL

- Response WA A] : S-RSP
HHo] e 1 3y ZA3}E Status

2 1

[ HEADER | STATUS |

(] MIB OBJECT list

oo dEdts &5 HAIA

Category Ohject Name D Description
» HHM-CO ZR[(EEHZ=L B8F A 28)
1|sysTEM ADDRESS 0x00
- - « Short Address(16-bits) & Extended Address{64-bits)

7 [ENERGY BATTERT-LEVEL o1 | =

OINK 0x02] =
3| TOPOLOGY  Topgy 0x03|= <Dest, Next Fop= pair
4| TRAFFIC TRX-LOAD 0x04| -
5 -
6 -

[1 ADDRESS object

- AlA = dddE FAE A

2 8
Short Ext
Adr Adl

oH



Field Name| Format Range Diescription Walue
[= y
1 ;Eft UINTE | Ox00~Oxff | = WERI Z2(16-bits)
Cox 000000000
2| BExt Adr | UINTS4 0000000~ = IEEE Extended Address{64-bits)
CheFFEFFFFFFAAFAT ) '
e

(1 BATTERY LEVEL object

1
Bat
Level
- g% av
Field Mame| Format Ranges Diescription Valus
1 Batval [UINTS | 0x00~0x [« HIE{E] THEE HHE(0 ~ 100)
[] LINK object
1 2 1 1
Valus | DevType/
S Mwk Adi Relation LQI
- = 4y
Field Mame| Type | Range Description Value H[ 2T
= 0x00 @ New
1|value type | UINTE - = LINK Object value typs| » 0x0l : Delete .
» 0x02 : Update
} 1 = Routing TableZ = Static Metwork®™ A = Nwk Adrdt
2| Nwk Ad UINT16 NextHop = 4 Sap
= CIHFO[~ EFRl » D00 : AC|EH0[E
3| DevType d3 ~ d?| = Meighbor Table2| =3 (= 0x0L : 2E2E
Ergl = 0ul2 : HE ClBRD| = :
- ——— - = Chject
UINTE - 029 B2 ot o ke
4| Relation d1 ~ d0|= Neighbor Table2 - ox02 : Sibling
HE== oA = (04 ¢ none
T - - =] | - LQI; :‘_'h_-l g - EE(ND NER Tahle}
3| LA UINTE Oix==52 10 Static NetworkOl M = ‘00| Zt8 1=
[] PATH object
1 2 2
Dest
ChgType Adr MextHop
- g2 4y
Field Name| Format Ranges Description Value
= ull: &7}
1| ChgType | UINTE |  OxD1~0x03 WED HH B - Ox02: 53
= One03: 2HH
2| Dest Adr | UINT16 | Qoe0000w 0T EHz =4
3| NextHop UINT16 |  Owe0000~0uffT Mext Hop




[ TRX-LOAD object

2 2 2 2
[ MyToc | MyRx | TotTc | TotRx |

- g% 7
ITEM |Format Range Description Value
1] MyTx UINT16| Ox0000~0xff | = 85 —E7F HES TH -
2| MyRx LUINT16| Ox0000~0xff | = SS =27 488 Ty e
s A A= ZHY ZAlE T >
3| TotTx  |UINT1E| Ox0000~ 0w E’Hl}_._.._ =4 ' 3 LR
. T3 A TRl o (E =k
4| TotRx  |UINT16| Coc0000~0xfFFF -;"_ - = l% =S =E0A
THE =3 = ZE)
[] Agent flow diagram
(=)
¥
Initial Setup Stage
lﬁ.m\-'m—:
1-< Pesicdic Maonitoring [START-raporting) >1
v ]
Command processing only Pariodic reporting
v
START v
Command processing o
SLEEPR
¥ START
STOP !
— Command processing DEACTIVATE
v
Monitor & Reporbing
I
B-PERICD | B-PERIOC |
[] Agent command buffer
SLEER
+ Command
: get_command() Queue
Command processing e—f——— Buffer
*
Agent Manitor & Repaorting
L
N'.IIH.IK -

[2¥ 2] Agent flow diagram % Agent command buffer




(] Reporting 7] +¢

ACTIVATE ¥ #®E& &3 B_PERIOD # AA, START ®#®S &% R_PERIOD #t A4 71
g]il R.CNT7} 021 4% 3&l"d REPORT 3 % R_PERIOD® 7t R.CNTe| HA}
R_PERIOD® Reporting/Object ID2 SEQZ Al (Increment on each reporting) 7|52 <33t}
aga gy F7] gold s [19. 319 2

RPeRIOD [2] 21 3] (each Zbyte)
Rewt [2T 01 1] (zach Zbyt=)

-~ -
—— (thisct M3
- L Obiect D2
¥1 #1 #3 Object 1D1

Object ID1 | | | | |

# #2 #3 #4 #5 #6
Object ID2 | | 1 | | | | | 1 | |
#1 #2 #3 E-
Object ID3 e | | | | | |
B_PERIOD
ke o
1mz(Min)
[2™ 3] Reporting Period Timing
- ¢ HEE UE S+ Jdoey /¥ w==9 B_PERIOD9 R_PERIOD: 53
- SEQ#= #1113t Management *g] 2 &
# Difference but amival time for zame SEQ# @
e
") il
\‘M’,-' o \__ﬂ") -
g @
w1 ¥Z w3 w4
[ ] [ 1 [ 1 []
A node o - ey - oy P -
¥1 #2 #3 #3
[ 1 [ 1 [ ] [ 1
— b g | g e gl s [lpm
1 w2 w3 L]
il 1 il [

© node P50}



2-2 TETRA Al2=®" 2 USN 4A HEHZ A7 22&8F 79

TETRA AZ=%3} USN A4 UE]=S] 7} Nodew: THEE st=sjojel AxES
o2 FEAZAL AM HEYA &S 7vtez 27 74 EDIESE A9 I94
EQA 7|9to g && AHAE ATty A= AN UEAYL TAETRS] FRu
et ZREZo] EASHY 7A8E ZREZ 7|fo R & AH|A Al2dle F/eAE A
5 &3t HESA RYUHY 2 #AgE FdstAh AA HELA g =
e gon 7EHow FTAEOA UART 7|HF Hlo]E ~EZOo R Serial Interface®
TETRA Modem< %3 USN Coordinator 2 =E=2 9600bps A% &= S
&/ = AT

=

2 1 2 1 2 2 Variable 1
A B @l CmdSeqg (CmdID Nnde.ﬁ.dr Payload
ARAQ xeg P Thet Lo,
Field MName | Format | Size(byte) Range Description Value
o o SENMS->5INK ¢ Dxaa
; T _ : =718} AL
SYN UINTE 2 Frame I8} AHE SINK->SNMS : 0x55
5TX UINTE i - Start OF Text w24
CmdSeqg UINT16 2 OxC000~0xfFf|EHE B HE =
CmdId UINTE 1 0x00~0xff |HE T30 ID Oxi64
H2E 28 -0 &S
HeE Helw =8 F42
NodeAdr UINT1& 2 0x 2000~ 0xfff[Short Address{2bytes}= |[Target Mode Address
A
Length UINTS 2 0x00~0xff |Payload length
ETX UINTE 1 = End OFf Text Ox2Za
[ == &4 g9l
- k= A #0E 913 Hello_rege £33t Command ID=0x645 7}ZIth A2 =7}
et £7 2WL Adas WY meleld

2 1 2 1 2 1

SYN STX CmdSeq CmdID NodeAdr Length ETX
Field Name | Format |Size{byle) Range Description Value
SYN UINTS 2 - Frame 5713 ALE gmﬂf}};&:g gi;f'j
5TX UINTS 1 - Start OF Text Ox24
CmdSeq UINT1S 2 Ox0000~0xfAF [HE QFH SRHS
CmdId UINTSE 1 Ox00~0xff |HE ZH L8 ID Oxed
Nodeadr LUINT1S el Ox0000~0xfFff [EFF =98] 4 Target Node Address
Length UINTS 2 Qx00~0xf  |Payload langth
ETX UINTSE 1 - End Of Text OxZa




- 294& Hello RspE AHE3tY Command ID=0x65°]th. WEY A &4 g oA
(Hello_Req)oll o3 AA =7t 22e EA48 dejux dgsts &8 Zddor Aawxsrt

A NEA deat Al=dolA ddets &5 Zd el

i=]
2 1 2 3} 2 2 1 1
SYN S5TX CmdSeq CmdID NodefAdr Length [euldseiais ETX
Field Name | Format | Size(byte) Range Description Value
2 : =aisl LLs SNMS->5SINK : Oxaa
SYM UINTE 2 Frame F7|& AH SINK->SNMS : 0x55
S5TX UINTE 1 = Start Of Text Ox24
CmdSeq UINT1& 2 Ox0000~0xfi |H R SFEHS
CmdId UINTE 1 0x00~0xff |HEH ZTU9 ID Dx&5
Nodeldr UINT18 2 Ox0000~0xfif [EFA =58 Fa Target Node Address
Length UINTE 2 0xQd~0xff |Paylcad length
L : 4 i G 0 : Success
CmdStatus | UINTE 1 -+ oM mE 25
1 ~ ; Status
ETX UINTE 1 -+ End OF Text Ox2a

] A7 dlely +=3(Ld34)
]

=
- A dHelE FH(Ys

5=
ID=0x06°]tk. A2 =7k A wsoli AAHHE =7 A4ste® adss ¥y =
dolt}. SensorSet FH& Z+ AlMuit}y afo] bit: TPt z bits: A 2 A o A
go] 2o w A4gHr}
2 1 2 1 2 2 2 1
S5YN S5TX CmdSeq CmdID NodeAdr Length Bt ETX
Field Name | Format |Size(byte) Range Description Value
] & £ =% LS SNM5-=5INK : Oxaa
SYMN UINTE 2 Frame 7|8 AtE SINK-=SMMS ¢ 0x55
5TX UINTE 1 5 Start Of Text Ox2d
CmdSeq UINT16 2 0x0000~0xfiff (HEH T8 =FHE
Crndld UINTE i 0x00~0xff |38 ZHUY 1D Oxs
Nodeadr UINT16 2 0x0000~0xfiff |5} =509 F4 Target Node Address
Length UINTE 2 0x00~0x=ff |Payload length
iLe . z
SensorSet | UINTE 2 0x0000~0xFF [MBE dME & Gie evomr. SEL
Bitmap® & &%
ETX UINTE 1 7 End Of Text Ox2a




Sensor Set Bitmap
Digit |d15][d14]|d13[d12]di1]dio]ds [ de [ dz [ de [ d5 [ d4 [ d2 [ d2 [ d1 | do
55235; Reserved SLH|NEH| BE (S8 | 2H (her)| = |
Sansor
Sensor Set Bitmap rEETInin
Digit |d15]d14[d13]diz][d11]dio]do]da [d7 [de [d5 [da[dza[dz]d1]do -
it Reserved peA |l BH | Tim | S0 | ol (e =5 ¢ -
Mame
o |0 |o0o|o0o[o|o |00 1| owxol
o|lo|Jo|lo|lo|o]o]1] o] oxoz
Sansor 1] 0 1] 0 ] 1] ] 1 1 0x03
Selaction o lo]Jolololo]1]o0o] o] oxog
(k1) o JofloJololol[1]lo] 1] oxo8
olo]Jo|lololo]1]1] 0] oxo06
o lololololol1]1]1] oxo0F

- %<2 Sensing_Data_Rsp& A}83l™ Command ID=0x07°]t}. A3 ==7F AA Y ES]
a2 B BE A4 delHE 2 A% 39 d@ 9 medelth mhastAR
SensorSet #k<> ZF AlAMvity af-e] bitE EEetal 2 bits: A F Aol o3 dEe] =
o2 AAE

2 1 2 1 2 2 1 2 1~ 11 1
: Cmd Cmd MNode Crnd Sensar .
| SYN STX 5 D Adr Length Staus Sat SensimgVal

Field Mame | Format |Size{byte) Range Description Value

SYN UINTS 2 = Frame &3] &b st il e

5TX UINTS i - Start OF Text OxZ4

CmdSeq UINT15 2 Ox0000~0xFFF |HE 28 =3

Cmdid UINTS 1 Ox00~0xff  |H rH e ID Ox07

Modeadr UIMT1S 2 Ox0000~0xfff |E}Z =91 S Target Mode Address

Length LINTS 2 D00~ 0xff Payload length

CmdStatus | UINTS 1 - SEH et AT g Ngugizijg

SensorSet | UINTS z Ox0000~0xFFAF |HEE HdEe Fal Q). ihensae. SGEr

Bitrmap” E &=

SensingVal | UINTS 1 o~ 11 MiAd AMRE & |MEA OOl Ed

ETX UINTS 1 - End OF Text Ox2Za

Sensor Mame Format Size(byte) Range Descripbon

o Flaat 4 -40 ~ 1238 2E4 EMUSE HE
= Flzat 4 0 ~ 100 BEL EMUSE2 HE
= UINT15 2 0 ~ 25000 He+ EHH2E HE
df E1E! UINTS 1 oo~ 100 He EIUCRE HE

O 44 An F3(244

- A& AA AR FF AIZ 2348 Start_Deliv_Data_Rege]™ Command ID=0x009] t}.
AwEsh A wsdA A4 delgE A48 Frvit A$HEF 9B 9 d g
o]t

2 1 2 1 2 2 1
SYN STX CmdSeq CmdID NodeAdr Length ETX



Field Mame | Format |Size{byte) Range Description Value

SYN UINTS 2 - Frame 27|13} AvE b s oume & D=2
5TX UINTSE 1 - Start Of Text Ox24

CmdSeq UINT1S 2 0x0000~0xff| M2l B3 =FHE

CmidId UINTS 1 Ox00~0xff (HE Ty U2 ID 000

ModeAdr UINT15 2 Qx0000~0uxfFf| S 258 S Target Node Addrass
Length UINTS 2 0x00~0xff |Payload length

ETx UINTS 1 - End Of Text Ox2a

- A AR F=FH AZF 92 Start_Deliv_Data_Rsp©] ™ Command ID=0x01¢]t}. A= »=
E7F AA mEoA AAdE FrlR A dHelHE dFetets WEdd i AA =xo $9
=z ot

2 1 2 1 2 2 1 1
SYN STX CmdSeq CmdID NodeAdr Length [EeghiEcalig ETX

Fiedd Mame | Formal (Size{byle) Range Description Value

SYN UINTS 2 : Frame S7|%l Abs gm;f;ﬂmg EEE

5TX UINTS 1 = Start Of Text Dx2d

CmdSeqg UINT1S 2 0x0000~0xfif| M o3 =T

CmdId UINTS 1 Ox00~0xff |28 Z2 ID 0x01

MNodeAdr UINT15 2 0x0000~0xfHf|EHl ==9 F4 Target Node Addrass

Length UINTS 2 0x00~0xff |Payload langth

CmdStatus | UINTS 1 - a0 e 2 e Foeries

1 ~ : Status

ETX UINTS 1 £ End Of Text Ox2a

- A AR 8 ¢ 23S Stop_Deliv_Data_Req©]™ Command ID=0x02¢]t}. A=
7h A mEol Al Al dlolE o] F71A AESs TAGES 2 ste WE T slelth

2 1 2 1 2 2 1
SYN STX CmdSeq CmdID NodeAdr Length ETX

Field Mame | Format |Size{byte) Range Description Value

SYN UINTS 2 - Frame 27|13} AE N et s

5TX UINTSE 1 - Start Of Text Ox2d

CmdSeq UINT1S 2 Ox0000~0xfff|He B8 =FHE
CmdId UINTSE 1 Ox00~0xff |28 ZH U2 ID 0x02
Nodafdr UINT1s 2 Ox0000~0ufif| SR =58 S Target Node Addrass

Length UINTSE el 0x00~0xfF |Payload length

ETX UINTS 1 - End Of Text Ox2a
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2 1 2 1 2 2 1 1
SYN STX CmdSeq CmdID NodeAdr Length [Q[egliSciail ETX

Field Name | Formal |Size{byle) Range Description Value
: S SMM5->5INK @ Oxaa
- : =713 AR
SYN UINTS z Frame =7|% R s, |
STX UINTE 1 - Start Of Text Ox24
CmdSeq UINT15 2 0x0000~0xff|HE B3 =7
CrmdlId UINTE 1 Ox00~0xff (W& I 1D 0x03
Nodasdr UINT18 z 0x0000~0xfHf(SHl =58 F4 Target Node Address
Length UINTS 2 0x00~0xff |Payload length
e i 0 : Success
- o &y ¢ H7
CmdStatus | UINTS 1 SEW et S e AT
ETX UINTE 1 " End Of Text Ox2a

- AA "Holy A% F7] WA A S Dtx_Reqe]l™ Command ID=0x04°¢]tt. A= w==7}
AA oAl Al dHolH dE F71E WASESE aHste WE e ol
2 1 2 1 2 2 4 1
SYN STX CmdSegq CmdID NodeAdr Length Time ETX
Field Name | Format |Size{byte) Range Description Value
SYN UINTS z - Frame E7/3 M8 R
5TX UINTS 1 o Start OFf Text D24
CmdSeqg UINT16 2 0x0000~0xff|HE 3 =FHE
CmdId UINTS 1 Ox00~0xff 3™ ZHUA ID D04
ModsAdr UINT18 2 0x0000~0xfif(SHl ==8 F4 Target Node Addrass
Length UINTS 2 Qx0d~0xff |Payload length
Tima UINTZ2 4 0294967 |REE A2 di{millisec) |4294967 msec[Z71F)
ETX UINTS 1 4 End OF Text Ox2a

< Dtx_Rspo]l™ Command ID=0x05¢]t}. AA =27} A= =0 A 2d A4 do]
H A4 7] 84 24 g3k S Zolr).

2 1 2 1 2 2 1 4 1
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Field Mame | Format |Size{byte) Range Description Value

5TX UINTS 1 + Start Of Text Dx24

CmdSeq UINT1S 2 Q00 00~ 0T

Cmdld UINTE 1 Qu0d~0xff 0x03

ModeAdr UINT15 2 Qw0000 Qufff Target Node Address
Length UINTS 2 Qx0d~0xff |Payload length

CmdStatus | UINTS 1 - SHM e B J R

Time UINTZ2 4 0~4294967 |REE AlZF dtimillisec) 4294967 msec(¥71E
ETX UINTE 1 i End OFf Text 0x2a

[e}
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A #d Holes AFstEs aAstE Wy zZdldolth. 54 =29 g9H/4=E
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2 1 2 1 2 2 1 1

SYN STX CmdSeq CmdID Nodefdr Length Thbl ID ETX
Fedd Mamie | Formal |Size(byle) Rarge Descripbon Value

i : : ol Ll SNMS-=5INK : Oxaa
SYN UINTE Z Frame &2J[8} Al SINK->SHMS : 0x55
5TX UINTS 1 - Start OF Text Ox24
CmdSeq UINT15 2 0x0000~0xf (HY DF =iHS
Cmdid UINTE 1 0x00~0xff HE Zgide 1p ox24
MNodafdr UINT1s 2 Ox0D00~0xfF (EFE =581 F4 Target Node Address
Length UINTSE 2 0x00~0xf  |Payload length
Thl 1D UINTE 1 D00 Table ID Table ID #i
ETX UINTE 1 - End Of Text Ox2a
[Table ID]
Table Mame Table ID

Routing table 0x00

- HolE $%-& ThlRspel™ Command ID=0x25°|t}. AlA ==9 UEL= #H HolE
S A3 == AN PUESA #A A RUeE Y Z#ddolth. 7zt HeolE JdELE
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Cmd Entry | Dest | MNext
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Field Name | Formal |Size{bylte) Range Descriplion Value
i . = SNMS-=5INK : Oxaa
- _ 3 =7 & L2
SYM UINTS 2 Frame FJ18} AlE R e o e
5TX UINTE 1 - Start OFf Text O=24
CmdSeq UINT1S 2 Ox0000~0xff [HY D8 =FHE
CmdId UINTE 1 0x00~0xiff HE Iy Ip Ox23
MNodefdr UINT1S 2 0x0000~0xfHF (EFR =591 F4 Target Node Address
Length UINTS 2 0x00~0xf |Payload length
LT RN Rk ) 0 : Success
CmdStatus | UINTS 1 & SEHN izt #3
1 ~ : Status
ThiID UINTS 1 = Hiol&= OFOIC]
EntryCnt UINTS 1 1, 2, 3, 4, 5 |2105}= TableEntry M=
Dest Adr UINTE 2 0x0000~0xff7 [FET] 54
Mext Hop UINTS 2 0x0000~0xfH7 [CHS & =50 F4
e Ox00:Active
Stat UINTE 1 Ox00~0xff |Routa Entry =F Ox03:Inactive
ETX UINTE 1 = End Of Text Ox2a

= 2 Get_NInfo_Reg®]™ Command ID=0x28¢]t}. A2 =71 AA =
ol MEYA ARE 2stux) st gy Zy ol
o

2 1 2 1 2 2 1 1
SYN S5TX CmdSeg CmdID NodeAdr Length [@igi-1=0i] ETX
Field Mame | Formal |Size{byle) Range Descripion Value
SYN UINTS 2 5 Frame 5713 A2 SNMS->35INK : Oxaz

SINK-=5NMS : Ox35

STX UINTE 1 = Start Of Text Ox24

CmdSeq UINT15 0x0000~0xff (HE S8 cHHE

Fa

CmdId UINTS 1 0x00~0xff HE Iy Ip Ox28

NodeAdr UINT1s 2 Ox0000~0xffff |[EFE =91 F4& Target Node Address
Length UINTS 2 O0x00~0xf |Payload length

InfoPkglD UINTS 1 0=01 == InfoPkglD T HE HIINFE HE
ETX UINTS 1 [ End Of Text Ox2a

- 292 Get_NInfo_Rsp®|™ Command ID=0x29°]t}. AA =71 2419 == AW o7
Ao gk e AFstE S Zd ol

2 1 2 1 2 2 1 1 8 1

SYN  STX CmdSeq CmdID NodeAdr Length [RRETHRLEL IR




Field Name | Format |Size{byle) Range Description Value
SMNMS-=S5IMNE : Oxaa

SYM UINTS 2 - Frame ZEJI& AR SINK->SMMS : OxS5
STX LINTE 1 = Start OF Text Ow2g
CmdSeq UINT18 2 Ox0000~0xfFFHF U QF SFIHE
CrmdId LINTS 1 D00~ 0xff T Iio ID Ox29
Modaadr UINT1S z Ox0000~0xfiff |E}R =91 Fa Target Node Address
Length UINTE 2 Ox00~0xff Payload langth
= = ; 4] Success

= ol g 2o
CmdStatus | UINTS i HE e | 4 Status
InfoPkglD LINTE 1 O0x00r~~0x07 == HE HIA #E
InfoVals LUINTE =} = =
ETX LINTES 1 = End ©OFf Text Ox2a
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