Product Introduction /I n ri tsu
IEEE802.15.4g MR-FSKBIEV ) 2— 3>

MS2830A
SUFLTFI5AY



MS2830A T FILT7 545 HABAN

IEEE802.15.4g
MR-FSKAIEY) 1— 3>

IEEE Std 802.15.4g™ -2012
Physical Layer (PHY) Specifications for Low-Data-Rate,
Wireless, Smart Metering Utility Networks

XSEHE:
Version 1.0 -|IEEE Std 802.15.4g - 2012
*|IEEE Std 802.15.4 - 2011
2013%F 5AH
HMIZDOVWTIEZEN TN OREICTIRHESRIESLY,
7)K% &H
Discover What's Possible™ Slide 1 /lnritsu

MS2830A-J-L-9



B)DAIEEBICOWTIHB/ALET,

IEEE802.15.4g MR-FSK PHY BIEIEH
A& ¥ Tl IEEES02.15.4g DMR-FSKZ MR I[=. PHY (43

*1

*1

Sub-clauses in IEEE 802.15.4g | MS2830A | MG3740A
18.1 MR-FSK PHY specification
18.1.2.3 Modulation Quality \
18.1.2.3.1 Frequency Deviation Tolerance <
18.1.2.3.2 Zero crossing tolerance \
18.1.5.3 Radio frequency tolerance \
18.1.5.4 Channel Switch Time N.A.
18.1.5.5 Transmitter symbol rate \
18.1.5.6 Transmit spectral mask \
18.1.5.9/8.2.1 Tx-to-RX turnaround time N.A.
18.1.5.10/8.2.2  |Rx-to-Tx turnaround time \
18.1.5.11 Transmit Power \
18.1.5.7 Receiver sensitivity \
18.1.5.8 Receiver interference rejection \
Receiver maximum Input Level of
18.1.5.12 Desired Signal v
or
Sub-clauses in IEEE 802.15.4g MG3710A
18.1.5.7 Receiver sensitivity \
18.1.5.8 Receiver interference rejection \
18.15.12 Recglver maximum Input Level of
Desired Signal

*1
*1

*1

*2

*2
*2,*3

*2

*4
*4

*4
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R (HEREE : 260MHz) - LA JL(CN: =80dB) DA Tty EIE CHRETEET,

MS2830A
OFINTFoAY

*1: MX269017A
NORIVE SRR
YIbox7
+

*2: MS2830A-020/021
NJMVIESRES
FTav
MX269902A
TDMA IQproducer

+

*3: MG3740A
TTRJESRESR

MG3710A
NTRIVIESREDR

MX370102A
TDMA IQproducer
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[Anritsu] IEEE802.15.4g PHY BIFEYY 1—3Y
i

MS2830A MX269017A
BIE. 1wk SHFNTFIAY ROMVESRBRTY IS T

[

lm —
(B

MTAME—FIZXZ#EHFH A
» Data Whitening = Enable or Disable ‘ MS2830A \
» PHR/PSDU = Uncoded 3/7 7’)[/77‘54'&

» Mode switch = Disable —

D06 00

%E‘EE%& 5 e R YAt
Opt.020/021 A - 2FSK, 4FSK, O-QPSK etc.
ROMVESRES 215218
A7 /H_T_ - Frequency Deviation Error (RMS)
MX269902A - Zero Crossing Offset
o - Frequency Error etc.

\TDMA IQproducer
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[Anritsu] IEEE802.15.4g PHY HIEYY)a1— 3>

SR

SISA ZRIESH A
Opt.020/021 RIMLIE B S

MG3740A MS2830A n
TIRIESRER FITNTFIHAY MX269902A TDMA IQproducer
MX269902A/MX370102A
TDMA 1Qproducer
. o W, 1=wbx  [Celsalemisiaalamn
Interfere signal Desired signal ) S LN .-
(CW) (Modulated + J——
Signal) s e s
. m‘“;s.n“
T RANE—FRICKDMH2(E
T MX370102A » Data Whitening = Disable . S
TDMA 1Qproducer > PHR/PSDU = Uncoded
\l » Mode switch = Disable i Dot (B
MG3710A , ,
. _ Desired signal
NIMIVESRESR d=wh x -
o = & Bha, 1=vb EHEAE
'ex Interfere signal - 2FSK, 4FSK, O-QPSK etc.

N—R/N\URINE#RE:
RFX17R—F T, 20D ELSETEMEIHE W TEET,

» Data Whitening = Not supported
» PHR/PSDU Coding = Not supported
» Mode switch = Not supported

B & (HERER : =60MHz) -LANJL(CN: +80dB) DA 7y b EE CTERETEET,
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[IEEE802.15.4g] MR-FSK PHY Specification 1/6

» Modulation

AEZEHTIL. IEEE802.15.4g DMR-FSKIZDWTTHBMNLET .

ZigBee and IEEE802.15.4

Application Layer
(APL)

Application Support Sub
Layer (APS)

A

Network Layer
(NWK)

Media Access Control
Layer

v
A

Physical Layer
(PHY)

v

(¥ 23R EA)

Development
by User

ZigBee spec.
(ZigBee Alliance)

IEEE

IEEE 802.15.4e

802154 A \-cc
802.15.49

Modulation
IEEE802.15.4 IEEE802.15.4¢g

0-QPSK MR-O-QPSK
GFSK MR-FSK
BPSK MR-OFDM
ASK
CSS 0-QPSK (Offset quadrature phase-shift keying)
UWB BPSK  (Binary phase-shift keying)

ASK (Amplitude shift keying)

CSSs (Chirp spread spectrum)

uwB (Ultra-wide band)

GFSK  (Gaussian frequency-shift keying)

MR (Multi-Rate and Multi-Regional)

FSK (Frequency shift keying)

OFDM  (Orthogonal frequency division multiplexing)

[ZigBee | Tl&. PHY-MACIZ DU\ TIEEES02.15.4% R AL TLVET . NWK&KY E£IIEZigBee Alliance B MEHRIEL TLVET,
— B DEFLEH T ZigBee IEMFUET,

Z1-. IEEE802.15.4[FZPHY -MACIZDWWTHRELTEY .. PHYDZHAFKH 2L

—75.|IEEE8B02.15.4gTIEZEFRAARXEIDRELTLET,
IEEE802.15.4g(3 3 &L TSUN (Smart metering utility network) BT IZHEE SN =BETI,

REINTLET,
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P Frequency range, Bit rate

TxRIZ. ABRBNIFFEELUVCRZERARDEYFL—FERLET . MR-FSKTIE,
Filtered 2FSK & Filtered 4FSKMD2BBEMNBHESN TLVET,

F£lz. AV— M A—2ECIIERMICHATES R REBELTR20MHzZEZFIAT 518
RIZCHYET,

920MHz
Band

{

Frequency Band Bit rate [kbps] @ Modulation
[MHZ] Fltered 2FSK | Fltered 4FSK O-QPSK | OFDM
169.400 - 169.475 24148 9.6
450 - 470 4.8 9.6
470-510 50/100 200 6.25 - 50 *1
779 -787 50/100 200 31.25-500 *1
863 - 870 50/100 200 *1
868 - 870 6.25 - 50
896 - 901 10 /20 /40 -
901 - 902 10 /20 /40
902 - 928 50/150/200 31.25 - 500 *1
917.0-923.5 50/150/200 31.25 - 500 *1
920 - 928 50/100/200 400 6.25 - 50 *1
928 - 960 10 /20 /40
950 - 958 50/100/200 400 6.25 - 50 *1
1427 - 1518 10 /20 /40
2400.0 - 2483.5 50/150/200 31.25-500 *1

*1: As difined in 18.3 (IEEE802.15.4g)

[IEEE802.15.4g] MR-FSK PHY Specification 2/6

(Europe)

(US FCC Part 22/90)
(China)

(China)

(Europe)

(Europe)

(US FCC Part 90)
(US FCC Part 24)
(US)

(Korea)

(Japan)

(US, non-contiguous)
(Japan)

(US and Canada, non-contiguous)
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[IEEES02.15.4g] MR-FSK PHY Specification 3/6

» Modulation Index, Channel Spacing
TRIE.EvL—MEOERAX -EREH-FrrILHERERLET,

Bit rate Symbol Rate Modulation Mod. Index Channel spacing
2.4 kbps 2.4 kbps 2.0
4.8 kbps 4.8 kbps 0.5
1.0 12.5 kHz
10 kbps 10 kbps 0.5 '
20 kbps 20 kbps 0.5
40 kbps 40 kbps Filtered 2FSK 0.5
50 kbps 50 kbps 1.0 200 kHz
100 kbps 100 kbps 1.0
150 kbps 150 kbps 0.5 400 kHz
0.5
200 kbps 200 kbps 10 600 kHz
9.6 kbps 4.8 kbps 0.33 12.5 kHz
200 kbps 100 kbps Filtered 4FSK 0.3 400 kHz
400 kbps 200 kbps 0.3 600 kHz
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[IEEE802.15.4g] MR-FSK PHY Specification 4/6

P Packet format 1/3

PPDU format for MR-FSK (without mode switch)

SHR PHR PHY payload
Preamble| SFD *1 PSDU
*1: Mode Switch, FCS Type, Data Whitening, Frame Length
Preamble
Modulation Evh3l #2Y & L[EI %K [Octets]
2FSK 0101 0101(bin) / 55(hex) 4 ~ 1000
4FSK 0111 0111 0111 0111(bin) / 7777(hex) 4 ~ 1000

SFD (Start-of-frame delimiter)

2FSK

SFD value for coded
(PHR + PSDU)
(b0-b15)

SFD value for uncoded
(PHR + PSDU)
(b0—b15)

phyMRFSKSFD =0

0110 1111 0100 1110(bin) / 6F4E(hex)

1001 0000 0100 1110(bin) / 904E(hex)

phyMRFSKSFD = 1

0110 0011 0010 1101(bin) / 632D(hex)

0111 1010 0000 1110(bin) / 7AOE(hex)

SFD value for coded SFD value for uncoded
4FSK (PHR + PSDU) (PHR + PSDU)
(b0—b15) (b0-b15)
_ 01111101 1111 1111 0111 0101 1111 1101(bin) | 1101 0111 0101 0101 0111 0101 1111 1101(bin)
phyMRFSKSFD =0 7DFF75FD(hex) D75575FD(hex)
_ 01111101 0101 1111 0101 1101 1111 0111(bin) | 0111 1111 1101 1101 0101 0101 1111 1101(bin)
phyMRFSKSFD =1 7D5F5DF7(hex) 7FDD55FD(hex)

Discover What's Possible™

Slide 8
MS2830A-J-L-9

/nritsu




[IEEES02.15.4g] MR-FSK PHY Specification 5/6

P Packet format 2/3

PPDU format for MR-FSK (without mode switch)

SHR

PHR PHY payload

Preamble| SFD

*1 PSDU

PHR (PHY header)

*1: Mode Switch, FCS Type, Data Whitening, Frame Length

Bit string index 0 1-2 3 4 5-15
Bit mapping MS R1-RO FCS DW L10-LO
Field name Mode Switch Reserved FCS Type Data Whitening Frame Length
MS, DW _ Frame Length
: — c.)
7 octets 000 0000 0111
ECS 256 octets 001 0000 0000
Value Transmitted FCS length 512 octets 010 0000 0000
0 4-octets
1 2-octets

Discover What's Possible™

Se /nritsu

MS2830A-J-L-9



[IEEES02.15.4g] MR-FSK PHY Specification 6/6
P Packet format 3/3

PPDU format for MR-FSK (without mode switch)

e.g.)
Modulation: Filtered 2FSK, DW = Disable, FEC = Disable, Interleaving = Disable
Frame Length = 7-octets, Payload = all 1

SHR PHR PHY payload
Preamble SFD PSDU

55 5555 5590 4E 00 07 FF FF FF FF FF FF FF (hex)

» Preamble: 2FSK, 4-octets
0101 0101 0101 0101 0101 0101 0101 0101(bin) / 55 55 55 55(hex)

» SFD: phyMRFSKSFD = 0, SFD value for uncoded
1001 0000 0100 1110(bin) / 90 4E(hex)

» PHR: MS = Disable, FCS = 4-octets, DW = Disable, Frame Length = 7-octets
0000 0000 0000 0111(bin) / 00 07(hex)

» PSDU:
1111 1111 12171 12122122 17121 1121 12171 121221272 2122 1121 1211 1212(bin) / FF FF FF FF FF FF FF(hex)

Discover What's Possible™ Slide 10 /l n ri tsu
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IEEE802.15.4g MR-FSK PHY TxEEliRZ 1/10

15 {5 FT A
18.1.2.3 Modulation quality 1/2

18.1.2.3.1 Frequency deviation tolerance

18.1.2.3.2 Zero crossing tolerance

' --4--T--1--— 30%

2FSK HAfFE:
Deviation: 70% < f < 130 %
Zero Crossing Offset: < +12.5%

AFSK EAfFIE:
Deviation: 75% < f< 125 %
Zero Crossing Offset: <+ 30 %

Discover What's Possible™
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IEEE802.15.4g MR-FSK PHY TxEHMEARZE

1 {5 2

18.1.2.3 Modulation quality 2/2
18.1.2.3.1 Frequency deviation tolerance
18.1.2.3.2 Zero crossing tolerance

VARSI Vector Modulation Analysis

Carrier Freq. 922 000 000 Hz

ATT

Measuring

Numeric
Tx Power -10.34 dBm
92.48 uW
-10.34 dBm
92.52 uW
0.04 Hz
0.000038 ppm
0.10 %
277 %

Filtered Power
Freauencv Error

Mag. Error(rms)

Maa. Error(peak)
FSK Error(rms) 1.04 %
FSK Error(peak) 339 %
BER %

at symbol 1

at symbol 2112

Deviation at Tsi2
+1 Average
+1 +Max Peak
+1 +Min Peak
+1 —Max Peak
+1 —Min Peak
+1 (Peak-Peak)/2
I +1 +Max Peak%
—Min Peak%

23.25 kHz
25.47 kHz
23.25 kHz
23.24 kHz
21.00 kHz
23.24 kH
101.89 %
84.00 %

Ref.nt

Pre-Amp Off

2FSK AIE B -

Input Level -10.00 dBm

Trace 1 Mode
4 dB

Constellation

Mod.Fidelity(rms) 0.89 %
Mod.Fidelitv(peak) 4.05 % at symbol 2112

Symbo| Rate Error 0.00 ppm
Jitter P-P Min 0.90 %
Jitter P-P Max 0.75 %

Deviation
25.03 kHz v Svmbol

Average

+Peak 25.74 kHz —
-Peak -28.44 kHz
(Peak-Peak)i2 27.10 kHz
541 %

(55)

EVM vs Symbol

Ma gnitude Error

Phase Errorvs

rms
Specific Word(Hex) Symbol

-23.24 kHz Frequency vs
-25.85 kHz
-23.25 kHz
-23.24 kHz
-20.97 kHz
-23.41 kH

-103.39 %
83.88 %

-1 Average

-1 +Max Peak
-1 +Min Peak
-1 —Max Peak
-1 —Min Peak
-1 (Peak-Peak)/2
-1 +Max Peak%
-1 —Min Peak%

Symbol

Eye Diagram

Numeric

MS2830A+MX269017A

2/10

MS2830A
SUFTIVTFIA4Y

B 1=y

Zero Crossing Offset: < £+12.5%

Jitter P-P Min 0.90 2%
Jitter P-P Max 0.75 94

Deviation: 70% < f< 130 %

+1 +Max Peak% 101.89 %
+1 —Min Peak% 84.00 %
-1 +Max Peak% -103.39 %
-1 —Min Peak% 8388 %

Discover What's Possible™
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IEEE802.15.4g MR-FSK PHY TxEE{liRZ 3/10

1% {5 & (i
18.1.5.3 Radio frequency tolerance 1/2

ToXRXhxXF )
HifHE: T< miu( GR T F 2,50 ppm|
o™ Ho g

- [3#]IEEE802.15.4g9 &KY: T, DEHER

R: symbol rate [ksps] gll) 50 ksps
: h: modulation index h 1 !
F: carrier frequency [MHZz] F 922 MHz
RO: 50 [ksps] :
. ho: 1 T< _30x50kx4x915
| FO: 915 [MHZz] = 5ok x 4 x 922 |
1\ TO: 30 ppm (except 2.4GHz-band) T < 29.77 ppm i
' 40 ppm (2.4GHz-band) '
Discover What's Possible™ Slide 13 /||'| ritsu
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IEEES02.15.4g MR-FSK PHY TxEFE{ERZ 4/10
%EE‘:FW MS2830A

18.1.5.3 Radio frequency tolerance 2/2 _?7‘7_”’77_344{.

1M DRy

|

VARSI Vector Modulation Analysis

Carrier Freq. 922 000 000 Hz Input Level -10.00 dBm
ATT 4 dB

Trace 1 Mode

Constellation
Measuring

Numeric

Tx Power -10.34 dBm Mod.Fidelity(rms) 0.89 % EVM vs Symbol
92.48 uw Mod.Fidelitv(peak) 4.05 % at symbol 2112

Filtered Power 10 34 dBm Symbol Rate Error 0.00 ppm

Jitter P-P Min . " I~
I Freauencv Error 0.04 Hz Jltter P-P Max X Magnitude Error %% J‘ — J

0.000038 E
Mag. Error(rms) 010 % Average vs Symbol
Mag. Error(peak) 277 %  atsymbol1 +Peak A .
FSK Error(rms) 1.04 % -Peak -28.44 kHz —
FSK Error(peak) 339 ty: at symbol2112  (Peak-Peak)i2 27.10 kHz E T Ay Rad 10 freq ue nCy tO l erance
BER % 541 %

Specific Word(Hex)  (55) Sumbol e.g.) T <29.77 ppm
Deviation at Tsi2
+1 Average 23.25 kHz -1 Average 2324 kHz Frequency vs Frequencv Error 0.04 Hz

+1 iMax Peak 2547 kHz -1 iMax Peak -25.85 kHz Svmbol
+1 +Min Peak 23.25 kHz -1 +Min Peak -23.25 kHz ¥ mbo

+1 —Max Peak 23.24 kHz -1 —Max Peak -23.24 kHz G'GGGGSE pRm
+1 —Min Peak 21.00 kHz -1 —Min Peak -20.97 kHz
+1 (Peak-Peak)i2 23.24 kHz 1 (Peak-Peak)i2 23.41 kHz
+1 +Max Peak% 101.89 % -1 +Max Peak% -103.39 %
+1 —Min Peak% 84.00 % -1 —Min Peak% 83.88 %

Trellis

Eye Diagram

Numeric

Ref.Int Pre-Amp Off

2FSK HIZE 5l : MS2830A+MX269017A

B39

Discover What's Possible™ Slide 14 A n ri tsu
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IEEES02.15.4g MR-FSK PHY TxEFE{lRZ 5/10

1 {5 2

18.1.5.5 Transmitter symbol rate
BB

Transmitter symbol rate tolerance <
Peak transmitter symbol rate jitter <

/1 MS2830A

Carrier Freq.

Result

Vector Modulation Analysis

922 000 000 Hz

Input Level

ATT

Measuring

Numeric

Tx Power
Filtered Power
Freauencv Error
Mag. Error(rms)
Maa. Error(peak)

FSK Error(rms)
FSK Error(peak)

BER

-10.34 dBm
92.48 uw
-10.34 dBm
92.52 uW
0.04 Hz
0.000038 ppm
0.10 %
277 %
1.04 %
339 %
g

Deviation at Tsi2

+1 Average

+1 +Max Peak
+1 +Min Peak
+1 —Max Peak
—Min Peak
+1 (Peak-Peak)/2
+1 +Max Peak%
—Min Peak%

+1

+1

Ref.nt

23.25 kHz
25.47 kHz
23.25 kHz
23.24 kHz
21.00 kHz
23.24 kHz
101.89 %

84.00 %

Pre-Amp Off

2FSK HIZE 5l : MS2830A+MX269017A

at symbol 1

at symbol 2112

-10.00 dBm
4 dB

Mod.| Fldellty(rms)
Mod

0.39 %

Jltter P-P Max

Deviation
Average
+Peak

075%

25.03 kHz
25.74 kHz
-Peak -28.44 kHz
(Peak-Peak)i2 27.10 kHz
rms 541 %
Specific Word(Hex) (55)

-1 Average

-1 +Max Peak
-1 +Min Peak

-1 —Max Peak
-1 —Min Peak

-1 (Peak-Peak)/2
-1 +Max Peak%
-1 —Min Peak%

-23.24 kHz
-25.85 kHz
-23.26 kHz
-23.24 kHz
-20.97 kHz
-23.41 kHz
-103.39 %
8388 %

+ 300 ppm
+ 40 ppm

Trane 1 Mode

Constellation

EVM vs Symbol

D g = e
S mbol Rate Error 0 00

Ma gnitude Error

v= Symbol

Phase Errorvs

Symbol

Frequency vs

Symbol

Trellis

Eye Diagram

Numeric

{3 Vector Modulation A

B39

MS2830A
SUFTIVTFI4Y

__'
?lTI,n

M =

B 1=y

Transmitter symbol rate tolerance
< + 300 ppm

Symbol Rate Error 0.00 ppm

Peak transmitter symbol rate jitter:
< 40 ppm
N.A.

Discover What's Possible™
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IEEE802.15.4g MR-FSK PHY TxEElNZ 6/10
%EE‘:FW MS2830A

18.1.5.6 Transmit spectral mask ,:_//7‘7_’ 1’77_3'{4{.

HfFHE: (BEFryRILIREE L)
FrRIUIE: 1.5 X R ATy hEIKRE: M, M, ITHEWLT
M;: <-25dBc, M, <-35dBc

D

I("I"ﬂ‘
)

nan

FARUIRREEI Spectrum Analyzer
@ RBW 1kHz ATT

@ SWT
Reference Level  0.00dBm LowPhioise RMS 1001 points RN e
A

-10.0
Trace Type

/ il

-40.0

Write

Storage Mode

'.'L Off '>:< Ml Mzo)ﬁ-l-%jj_;i'i\

"r»' ‘w\

RERy SteraseCour IEEE802.15.49(18.1.5.6
‘ "' - EERLITET, (RR—D)

-70.0 | L.
Al Witlfaddn 1,

800 .rhll-l'lr'v"'“l‘b'w J il rm'l""L{"ﬂh‘-""".,r

. i Nﬂhw‘“ iy A

-90.0 “».!JL,,MH'L'r,\'l‘-"l'\“-‘\r'r"}‘ht al il |.I‘Hf\'ﬂl‘\,\*'|‘||p,w "M'.N-,ﬂ :

-100.0 _,u‘m‘”f"f‘ L f’h‘ “L".. .

2 L ul uz

Center 920.000MHz Span 1.000 000MHz

Adjacent Channel Power ( Carrier-1 ) - Offset Ch Power
Carrier-1 -1369 dBm/75.00kHz Ml- < '25 dBC,
Offset Freq (MHz) BW (MHz) dBc | dBm dBc | dBm M <L _35 dBC
0.150 000 0.075 000 45.08 ( £877) WM 4435 ( £8.04 ) 2

0.300 000 0.075 000 56.58 ( 7027) U2 56.16 ( 69.85)
dBc | dBc [/ dBm

Detection

4508 ( 5877) U1 4435 ( 5804 )
5658 ( 7027) U2 56.16 ( 6985 )

LR-WPANs(802.15.4)

2FSK RIZE ] : MS2830A

Discover What's Possible™ Slide 16 /‘ n ri tsu
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IEEE802.15.4g MR-FSK PHY TxEEliRZ 7/10

1 {5 2

18.1.5.6 Transmit spectral mask
[$3%) IEEE802.15.4g &Y : M, M, DF &=

| the video bandwidth is 1 kHz or greater. and the detector is RMS.

18.1.5.6 Transmit spectral mask

The transmit spectral content is the ratio of the total transmitted out-of-channel power to the total transmitted

in-channel power in a given integration bandwidth.

The integration bandwidth shall be equal to 1.5 X R . where R is the symbol rate. expressed in units of hertz.

SURILL—RD 15 EQEEIEDTE S

Out-of-channel power shall be measured at two offset frequencies relative to the carrier frequency. The

offset frequencies M and M, are defined as follows:

M; = 15xXRx(1+h)

M, =3xRx(1+h)

where /1 1s the modulation index for 2-level modulation and three times the modulation index for 4-level

modulation. 2FSKMDIBE, h = EEAEH., 4FSKIE h = TERIEH %3

The transmit spectral content at My and M, shall be less than —25 dB and —35 dB. respectively.

AR—UDIMAFEIERC

The modulated signal shall use a PN data pattern of 511 bits or longer.

EEREE L. PNT—42%511bit L EESZ &,

The spectrum analyzer settings for this measurement shall be as follows: the resolution bandwidth is 1 kHz.

VBW 2 1kHz

BiE RMS

RBW = 1kHz

e.g.)

R 50 ksps

h 1

M; =1.5x50kx (1+1)
= 150 kHz

M, =3x50kx (1+1)
= 300 kHz

¥ MS2830ATIZRMSHEK
DIZFEVBWDHREILTE
FHAD.
VBW = OFF = o
LBHNDT,. EERDOEE
(Z1kHz) Zim=LEY,

Discover What's Possible™
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IEEE802.15.4g MR-FSK PHY TxEElNZ 8/10

1% {8 FF{
18.1.5.11 Transmitter power

HAfFE -
- 3dBm < power < (& ERE)

VARSIESIS Signal Analyzer
Spectrum
@ Analysis Start Time Os
M Analysis Time Length 84592 0 ms
mRBW 1kHz = e
Det. : 4097 —

Channel Power

Average Trace Point:

100 Channel Center

0.0 922 000 000MH=z

» , \ Channel Width

300 ‘ Y 500.0kHz

400

500 Filter Type

500 Root Nyquist

Roll-off Factor
922.500 000 00 MHz 022

7
700 — ey
B00 PP oo

Start 921.500 000 00 MHz Stop
Channel Power

922,000 000 MHz
500.000 kHz

Channel Center Absolute Power -47.02 dBm [ Hz

Channel Width

LowPhNoise

20.00 dBm
25.00 dB
10 dB

Frequency and Time Leve|—W—
Center Freq. 922.000 000 MHz|| Ref. Level
Freq. Span 1 MHz|| Ref. Level Ofs.
Capture Length 845920 ms|| Attenuator

Ref.Int Pre-Amp Off

2FSK RIZE ] : MS2830A

MS2830A
SUFTIVTFI4Y

X Filter Type [& Root Nyquist [CLZET,

-47.02 dBm/ Hz
—> 9.97 dBm /500.0 kHz

Absolute Power

19.865 nW/Hz

Absolute Power

—> 9.9320 mW /Hz /500.0 kHz

BHURTOYIYEZR)

' dBm, dBuV, dBmV,
- W, dBuV(emf), dBuV/m

____________________________________
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1 {5 2

18.1.5.10 Rx-to-Tx turnaround time

HAFFE:
<12 symbols

(FIBD—H1)

1. SGIE. #BEAIEMIZ/SMryhEEEL. T/ Sk
DILTFYBRAZIT T, SPAIZXLTR) AZEH A1,

2. HWEIEMIX. SGHL/\ryrES

3. SPAIL. SGO A MISHAIEYDEE(TX)E
TPower vs Time THEEEL . RX/ Ny DI TY
MSTX/N Ty bDILE LAY D EEEIZBIE .

|
|
|
|
(R DT EBIA
|
|
|

|
|
|
Hebotn |
|
|
|
|

MS2830A
9/7“7—»77—54 ﬂ“

TX packet Rx packet
Trlgger

e, 1=vhk

Discover What's Possible™
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i

18.1.5.10 Rx-to-Tx turnaround time

FURIEEEEIN Spectrum Analyzer

120.900 0 ps -0.04 a8

RBW 3MHz ATT

vBw 3wk MS2830AIZ &5 8I5EHI)

Y —hY RN REE ST K

| 1. MarkerlT. [Peak SearchZ#L.
BEEDRARAMNIBEILET,

2. Marker2(Z. lRelative to 11&L . RX
N7y DILTYIZx LT, Markerlh
5$9 6dB downDHEIEZY =17 JLT
FELES,

3. Marker3lZ. lRelative to 21&L . TX

ety 100000 e Smam S0 ree. 622000 000me INTYRD I EYIZR LT, Marker2&

BILANILDHMEEZY=27 L THEL

Time Level ime eve ul
250500ps| 964 dBm| o
16.750 0 ps| 6.00 dB

e ———— —= 4. CCTMB3 AN RIERRELYET,

-100.0

16.750 0 s e | e.g.) 50ksps:
I[3a2]  1209000ps| <— <12 Symbo|s leszm_bo_ls__ %4(lu_s )

Discover What's Possible™ Slide 20 A n ri tsu
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2= S
1S FHl MS2830A
18.1.5.7 Receiver Sensitivity Z7TNTIoAT

I g [E—
&
=
=

e

34

HifFfE: <S
_ R
S = (SO + IOIOgLTD dBm

- PSDU length = 20 octets.

- PER It 1%.

- Power measured at antenna terminals.

- Interference not present.

#aR. 1=vk
- [8%]IEEE802.15.4g &Y: S OFHER E
~ so —91 (without FEC) ) oS i
| RO: 50 [kbps]
R: bit rate [kbps] _ 59
: S= 91+1OIog—59 :
: =-91+0 :
| = -901 l:l
Discover What's Possible™ . =
Slde 21 /inritsu
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=Sl

18.1.5.8 Receiver interference rejection MG3710A Desired signal
NOMVESEER & |
4 nterfere signa
HFFE g
Adjacent channel rejection: > 10 dB.
Alternate channel rejection: > 30 dB.

- PSDU length = 20 octets. l

- PER 1%. B3R, 1=vbk
- Power measured at antenna terminals. . N N
RN—RIN\URINE#RE

REXIK—FT. 20D EABESE MBI N TEES,
[ & (HESREH : =60MHz) - L)L (CN: =80dB) M
Ay bEECRETEET,

Interfere signal

' Note)
 EREFERALLIT v TUERBLEY,
Desired signal ' Bl Z1X915MHz-band(£26MHz g H Y FF A,
| MG3710ADA—R/\URINE#EE (=60MHz
' max) THNIZIRFMDAESH N TEET,
| MG3740AIZHA4 T3> TR—RNURIME#EE
L EBMTEEYH., BIREA 7wy R
' £8MHzD 1=, %@%ﬁlﬂlﬂ'@%h(if*llﬁﬁh\f:
REHET

> Desired signal level = “Receiver sensitivity level” + 3dB

> Interfere signal: Un-modulated carrier, /
More than one removed from desired signal carrier

» Only one interfering signal at a time

Discover What's Possible™
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=Sl

18.1.5.12 Receiver maximum input level of desired signal
HAtFE: >- 20 dBm

- PSDU length = 20 octets.
- PER It 1%.

- Power measured at antenna terminals.
- Interference not present.

MS2830A
SUFNTFI4Y

" 0040 I
|
|

LR
)

am
»

il o
,!):u o
C
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TDMA IQproducerlZ&k %

B INF—2 D -

4

A Waps

Appendix

Discover

What's Possible™

Slide 24
MS2830A-J-L-9

/nritsu



TDMA IQproducer|Z k&R /\3—2 DERR TG E

YT ILNI—2DEH

e.g.)

ZIRAK:
LI
T4ILA:
T—RL—k:
Payload

Preamble Length:

Filtered 2FSK

1

Gaussian (BT =0.5)
50 kbps (=50 ksps)
PN9

4 octets 55 55 55 55(hex)

SFD: phyMRFSKSFD = 0, Uncoded 904E(hex)
Mode Switch: Disable
FCS Type: 4-octets
Data Whitening: Disable
Frame Length: 20 octets
Bit string index 0 1-2 3 4 5-15
Bit mapping MS R1-RO FCS DW L10-LO
Field name Mode Switch Reserved FCS Type Data Whitening Frame Length
l 0 00 0 0 000 0001 0100}
|
00 14(hex)

Discover What's Possible Slide 25

MS2830A-J-L-9

/nritsu



TDMA IQproducer|Z k&R /\3—2 DERR TG E

O TDMA IQproducer&i#2&iLE 3,
O N—XMEBZEMT HIHE. [Burst|#TZ:&IRLET,

O TEDIRFETNSIA—FZHRELFT,
[Modulation] > [Frame] > [Slot] > [Field] > [Filter]

O &#I[Modulation|&2)voLET , = KR—

B TDMA 1Qproducer for MS2830 o =

File Edit Iransfer & Setting Simulation
| (CDF T Ting Ci RI
n ‘ &y ‘ ‘ N | A ol ‘ i ‘ . ‘

Y

-
Burst Continuous T No Format Parameter File
PSDU_PN9_20oct_G2-B.prm
‘ Modulation |
; i Waveform Information
1st Modulation Type : 2FSK
Frame
2nd Modulation Type - -
‘ Symbol Rate : 50000sps
Slot ‘
" The Number of Frames : 511
The Number of Slots per Frame : 2
Field
The Number of Bits per Slot . 227
" Data : PN9
Filter
-_ Filter Type : Gaussian2
b
Roll Off/BT: 0.5
Pattern Name
RMS : 1157
Calculation
Default (Burst)

Discover What's Possible™ Slide 26 /I n ri tsu

MS2830A-J-L-9



TDMA IQproducer|Z k&R /\3—2 DERR TG E

O [Modulation]27 CIX FEEHELET .
[Modulation Type], [Modulation Index], [Symbol Rate]

O Over SamplinglFEEITERL TFZELY, (HEEE(E:4)

B modulation (== |
Modulation Type i e . g .)
S EERAI: Filtered 2FSK
Modulation Index |1 : ZIFEJEJ]:E'* . 1
I GSM | ﬂ\ ATH '
T—AL—k: 50kbps (=50 ksps)
O O

Symbol Rate: ISD |ksp5 j
Over Sampling |4 - 0K Cancel
Sampling Rate |2(m IkHz

Discover What's Possible™
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TDMA IQproducer|Z k&R /\ 23— DERR G E

O [Frame]27 CIETEREEHRELET,
¥ I7L—L% (The Number of Frames)
17— LA D Slot#E KUV Oon/Off

O The Number of Frames:
[Auto]lZF &, IL—LEEBEIFTELET ., PNODT—2ZFRHSI5E . PNI=511bith\ ¥ E 35T —
LEELTIS1ILIANEBMICERESNE T, (BEREAIE TIXHZE)
PEREEE D IZAPNID KA FARELD T, [AUO]DFIvIZFIZTLTIL—LEE [1] ITRET HZET
7AW A XEINSKTEET,

O The Number of slots per Frame:

THIF17L—LR2sloté L Tlst Slot=0n. 2nd Slot=0OffEL1=fIT9 . DB E . On/Offtk A $I50% D5
BIZHYET, LIFrameXIZ. R K20slotEF TR ETEET,

e = BERAIEDiZE

The Mumber of Frames

The Number of Frames | & ‘Ao
The Number of Slots per Frame m E—— i

Frame Format

ol PERAIEDIZE

On Off | Off ] Off | Off | Off | Off | Off | Off | Off | Off | Off | Off | Off | Off | Off | Off | Off | Off | Off ThE Number GfFramES I_AUTCI 1

OK Cancel |

Discover What's Possible™ Slide 28 /I n ri tsu
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O [Slot]27 Tl&. SlotAEDBitHDENY HTEERELET

SHR PHR PHY payload

Preamble SFD PSDU

B Slot

lot Format
: e'g')
tsthied| [Guard [T py 13t Field [Fixed =] [0 bt i Ramp%_’—ﬁﬁfﬁ(:lblh Guard%_’—%fﬁ(:lbltﬁﬂl]
ondField [Ramp [T it 14t Fied [Fixed =] 0 pit LTLET
ardField, [Fred =] 32 pit 15t Fieid [Fed =] 0 pit i °
e [P [6 w | tonres el o ' PSDU 200ctets (160bit)(Z. Data(128bit)&
sthFieid | [Fixed =| 16 pit 17thFieid [Fired =] 0 it ! CRC(SZbIt)(:ﬁJ\H'i_d_
ot Field [Data | [128  pit 1thFieid [Fired =] 0 it i ° _
7thFieid| [Data = [0 pit 1t Fieid [Fired =] 0 it ' Preamble&SFDIZEFEEZE D TFRixed&LE
gth Field | |CRC ~ ’32— bit 20th Field |Fixed = ’0— bit E j"o
Sth Field W ’0— bit 21st Field ’m ’O— bit | TTTTT oo T oo s oo sososooooooooooooomooooooom oo oo
10th Field |Fixed - ’0— bit 22nd Field [Fixed = ’0— bit
1inField [Fixed ] [0 pi 23dFiek [Ramp [1 - pit
12th Field [Fied =] [0 pit 24thFielc [Guard [1 pit
Apply ‘ OK | Cancel
Discover What's Possible™ Slide 29
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TDMA IQproducer|Z k&R /\3—2 DERR TG E

O [Field]#7 Tl&. [Slot]32 T TEIVIRS =& R NS A—REFNEFNRELET,

SHR PHR PHY payload

Preamble SFD PSDU

-
>

Brd \ 0 /S | e ______,
SloyFormat I eg)
l o I A 2 ‘ Lk ' Data Field(PSDU)IZ[& [PN9] Z:&EiRL
Data Field | -asj-
'PNQ—L‘ ‘fo‘ Data Field has a continuity between the fields in the adjacent slots. | ! o
‘r Data Field has a continuity between the fields in the same number slots. ‘ i CRC% 0) Cj:a (:9’—1\\}7 L,'ij' o
crRCFed - —— — — — — | TTTmmmmmmmmmmmmmmmmEEEEE T A E
Initial Content of the Register
| ¥ Ones Complement | | = ALL1 | | & ALLO |
1st Field Ramp 1 bit T r e m e
2nd Field Fixed 32 bit |55555555 (Hex) ! eg)
3rd Field Fixed 16bit | [904E (Hex) !
4thField Fxed 16bic | [o0te (Hex) . Preamble Length: 55 55 55 55(hex)
hthField Data 128 bit |
6thField CRC 32bit | [128 Computing Range  (Bit) | SFD: 904E(hex)
7th Field Ramp 1 bit i
8th Field Guard 1 bit ! PHR 0014(heX) |
' CRCI&., xtH L7 bDataDBitiiZ R EL |
- F9, (HITIL128bit) '
0K Cancel EEE ettt
Discover What's Possible Slide 30
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O [Filter]2 7 TlX. 4R ZEHRELET,
O RMSIEIZEARBIZTI4ILEELET,

B Filter @
e.dg.
Fiter : B .
' J4JL%: Gaussian (BT =0.5)
BT |r::_5 ____________________________________________
=12 )
=P 25777 |
h{t) =——=
® J@m) .87
G = In(2W2nBT T : Inverse-of Symbol-Rate
RMS IHE?
QK Cancel
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A—ZFN) G TFHA— 3

4 LE= Lk
MS2830A bR wkivi WA
MS2830A-040 36 GHzY T INTF24% S .
MS2830A-041 6 GHzL O FILT 544 WINAERR
MS2830A-006 AT EIE 10 MHzZ MX269017AIZIHE
MX269017A NYMVERBHRY DT I AR bl
MS2830A-020 3.6 GHzZRIMLIEE R ERS FHRIEEH N (FEEKR) ab
MS2830A-022 RNOMVEBRESFHEO—/\J—LE BREAEICVE ab
MS2830A-027 RYINVEEH S RAARBAE HEEE256MY > T L SR\ — FIFRICHESR ab
MX269902A TDMA IQproducer EREBSERICKHE ab
4 L LE= e
MG3740A 7rOJEESRESR DAY b c
MG3740A-032 1stRF 100kHz ~ 2.7GHz CWH 1 (hEEA) b ¢
MG3740A-020 FTORIEER ZHRESHH (FEKH) c
MG3740A-048 1stRF R— XN\ REBNE HiR+hERD2EE H Hikae c
MX370102A TDMA IQproducer EREEERICHE c
4 L LE= e
MG3710A RNOPMVEERLER WA d
MG3740A-032 1stRF 100kHz ~ 2.7GHz THREESH D (FEKR) d
MG3740A-048 1StRF R—ZX N\ RIEEH A ER+HIHERD2{EE L SIHkEE d
MX370102A TDMA IQproducer FRIESERICHE d
) ERIIRIMEREZRLET . BEICICUTRERIRSS -/ \T—LRGEZEIRLTESLY,
SIERBRDOERS a~d '
a: FHE ¥ (MS2830A-020) DA {F A [HE2E]

c: FE + HEIR (MG3740AR—R/\URNE) ... BLR#A 7Y £8MHz

| b B (MS2830A-020) + BHEH(MG3T40A) .. SMEMES BAMBE
L dFEE - TE R (MG3710AGN—RNURIE) .. ERHMA Ty £60MHz  [#2E]

__________________________________________________________________________________
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[ER T 243-0016 #%R) | [REARTEHANBI8-5
STRIZRE 2 AED
STRIERE EAED S HEES

TEL 046-296-1202 FAX 046-296-1239
TEL 046-296-1208 FAX 046-296-1248

T 243-8555 #HR) || EEATHRRE 5-1-1
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#1E T160-0023 RREIEXFEHE6-14-1 HEI 50—
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Ry ND—O R EHEARER TEL 03-5320-3552 FAX 03-5320-3570
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RE T732-0052 LERASMRXKEI1-10-19 HALEGLEIEL
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@M T812-0004 EEEEMMIBELXIERH1-8-28 YAVRILT

EHRIBR =2 A TEL 092-471-7656 FAX 092-471-7699
2y NI—OXEBEARENMNZIE TEL 092-471-7655 FAX 092-471-7699
BEEEERLUTVET.

STRIBRDERE . ZTDMICOVTF e R TR EhELIEE L,

sHAlYR— M 5—
%8 TEL: 0120-827-221., FAX: 0120-542-425
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