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2010 2011

T3

Letter Ballot X

Comment Resolution X | x| x| x| x

Letter Ballot x| X

Comment Resolution

Resolution 1 x| %

Comment Resolution

Resolution 2 x| X

Comment Resolution

Sponsor Ballot x| %

Comment Resolution <

Resolution 1

Comment Resolution

Resolution 2

Seek conditional EC
approval for Revoom

<AF&>: Submission deadlines for Revcom are July 29, Oct 17
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E v E TS 2 =5 4 2 Filtered FSK W2 W

Al ARSI 2 Ful el oigk Wix 1Y 9 AE seprlEe <GE 2> 6] o714
SARE 12 WA A9 Sfof s, SARE 2 9F 38 0w AFd 4 Utk

MR-FSK PHY #j7-& (18 3)3 Zo] ZgiEx} SFD & ¥3ksk= SHR(Synchronization

Header), PHR(PHY Header) ~12]31 PSDU(Physical Layer Service Data Unit) 2 7% )

t}. Preamble 2 ‘01010101” AJ82~5 4~1000 ¥ §H53}HA] =of 9ltk SFD &= 16 H|E Al@X~

<E 2> Fl4 Cfedol] M2 MR-FSK Bz 8l 91 A m2joled

Freq. band(MHz) Parameters Operating mode #1 Operating mode #2 Operating mode #3
Data(kb/s) 4.8 9.6 -
450~470 Modulation Filtered 2FSK Filtered 2FSK -
Channel spacing(kHz) 125 12.5 -
Data(kb/s) 50 100 200
470~510 - - : ;
R Modulation Filtered 2FSK Filtered 2FSK Filtered 4FSK
(Cchina)
Channel spacing(kHz) 200 400 400
Data(kb/s) 50 100 200
863~870 - - : :
Modulation Filtered 2FSK Filtered 2FSK Filtered 4FSK
(Europe)
Channel spacing(kHz) 200 400 400
902~928(1SM) Data(kb/s) 50 150 200
2,400~2,483.5 Modulation Filtered 2FSK Filtered 2FSK Filtered 2FSK
(Worldwide)  [™ el spacing(kH2) 200 400 400
896~901 Data(kb/s) 10 20 40
oo Modulation Filtered 2FSK Filtered 2FSK Filtered 2FSK
1,427~1,518 Channel spacing(kHz) 25 25 25
Preamble SFD PHY header PSDUMHR+ Payload+ FCS)
4~1,000 octet 16bit 16bit Max. 2,047 byte
r [EEE 802.15.4¢ SUN MR-FSK packet »

i

(28 3) MR-FSK THZ! &4l

Mode Switch | Reserved FCS Length Data Whiting Frame Length
(1bit) (2bit) (1bit) (1bit) (11bit)

[ a!

i€ PHR 16bit gl

o

(28 4) MR-FSK mzl2] PHY 3Cf &4
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= phySUNMRFSKSFD PIB €433} PHR ¥} PSDU ] thsl] FEC(Forward Error Correction)&
Agsh=Aol we} 4 7HA = v ojxitk PHR & PSDU ©f] tigk ARE 3kebar glom, (g
e} o] 16 HIER Ad=e] ek PSDU = MHRMAC Header), #le]2= 3! FCS(Frame
Check Sequence)E X35 FHu] Zo|7} 2,047 vl Eolt),

(13 5% flelA A¥a MR-FSK PHY ol tigt $541 7)'5 5 tholo] 1ot} $:41%

X1
oA+ PHR 3} PSDU ol t3f4 Convolutional encoding ¥+ QNE|ZWUE FH3+ 3 PSDU o oj
4= F7}& Data whitening < 473J3it). of7]o] SHR & 4493t t}& FSK W% & RF &
ol S A= Al RE Alee] i) FSK 5325 313 v SHR & o8-}
5715 2311, Data Dewhitening, Deinterleaver 2 Viterbi decoding & A3 PHR ¥} PSDU
£ Stk

; PSDU Bit S
4.|Convolut10nal [ — 1 Data § SUR | ul 2FSK RF
&)
A

Encoder whitening Insertion | Mod
PHR Bit i —
Storbi pspuBit [ || | [ opsx | [ ]
-] Viterbi L Deﬂqterleaverl- . sz‘ta ) ! a— Synch. e l K e wF |
Decoder | | 4 'Dewhitenin [ Demod
] = |
a
PHR Bit
(O 5) MR-FSK PHY &1 7|5 8%

MR-FSK PHY 9|4 FEC 7|52 Aot} & (19 5)¢] Convolutional encoder &= H3&
1/2, 7574 4 2] RSC(Recursive and Systematic Code) 5= NRNSC(Non-Recursive and
Non-Systematic Code)E A #sle] ARESEAY, = FEC & ARS8 &8 % St} 18]

<F 3> MR-FSK Radio Zl2lo|EE

Parameter Value
Channel switching time <500us
Adjacent channel rejection >10dB
Alternate channel rejection >30dB
Symbol rate tolerance +300ppm
Receiver sensitivity@50kbps -90dBm
Clock frequency tolerance@50kbps, 915MHz <30ppm
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3L FEC ARE A] ClEjEHe] A8% SAolu) wsk PSDU o thdk Data whitening 715 2-&
= FAe= Fof 9lom, PHR 5 WA HIER 7|5 AASHES Ho gtk vix|Ee g (I 5)
9] RF E59f gt +42 <3 3> #th

2. MR-OFDM PHY

7}. Data rates for MR-OFDM PHY

MR-OFDM PHY &= <3% 4>¢} o] glo|g] 55 50~800kbps & #1&3 4= g1, PHR
3} PSDU & #6317] 918 Bk FET Afol=e] ukel 4 744 $4E AFE o qivk EF F
AL A 158 34 4744 128, 64,32 L 16 2] FET Afo]== A& 4= 6], [7].

<I 4> MR-OFDM PHY & ¢let HI0|&] MEE 2=

Parameter OFDM Option 1 | OFDM Option 2 | OFDM Option 3 | OFDM Option 4 unit

FFT size 128 64 32 16

Active tones 104 52 26 14

# Pilot tones 8 4 2 2

# Data tones 96 48 24 12
MCSO(BPSK rate 1/ 2 _with 100 50 Kbps

4x frequency repetition)

s | e | w | w
o tovency repetion. |1 200 100 B
MCS3(QPSK rate 1/2) 800 400 200 100 kbps
MCS4(QPSK rate 3/4) 600 300 150 kbps
MCS5(16-QAM rate 1/2) 800 400 200 kbps
MCS6(16-QAM rate 3/4) 600 300 kbps

2, 3 or )& Ash= BE tule]a= 54 FANA Al
sk 4= 9l EE BPSK ¢ QPSK WZE ARE-6l= MCS(Modulation and Coding Scheme) ==
Z =] A3E 5 glojof 3l BE 16-QAM MCS 2= 402 Al5d 4= glojof 3},

MR-OFDM A|2=812- (18 6)9} #o| subcarrier 1+4S 10.407kHz & 31743} FFT A}
o]=E FAdl ul} 128 o4 16 714 28E 4= ALF oA Ad & AHshs HA A
S E-E 1.2MHz~200kHz 7H4] 248 4= Q=5 sISith olejgh AA 2=

o] ZjE7IEelM AR A wiA] 7)Eel s deid o Has e ¢ s Aol

ol
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Pilot(8) + data(96) + DC(1) + guard(23) =

4 36 38 4042 44 46 4850 52 54 5658 606253

210-8 -6 -4 -

Pilot(4) + data(ils) -||- DC(1) + Tllilard'll) = 64

210-8 -6 -4 -

242 4 6 8101214161820 22 24 26 2830 323
Pilot(2) + data(24) + DC(1' + guard(5) = 32

210-8-6-4-2 0 2 4 6 8 101214161820 2224 26 2830 3234 36 38 4042 44 46 4850 52 54 56 58 606253

Pilot(2) + data(12) + DC11‘ + guard(1) = 16

210-8-6-4-2 0 2 4 6 8 101214161820 222426 2830 3234 36 38 4042 44 46 4850 52 54 5658 606253

(22! 6) MR-OFDM 2| SMof| w2 FFT Afo|=

1}, Symbol structure of MR-OFDM

MR-OFDM PHY 9] 418 A452 oF 8.3 Ksymbols/sec o], A& Zo]= IFFF &3]3k
A4 96us 9F o9 1/4 77+ A AEshk= 24us ¢ CP(Cyclic Prefix) 77F2 X33}
(18 7)3} o] 3 7)o OFDM A2 & 120us = 7A49th

120us

A

24us

CP IFFT Output

(28 7) MR-OFDM Al 2=

t}. MR-OFDM 2] PPDU 7%

MR-OFDM Al2=8le] 2] w51 23 (13 8)3} 7k A w171 STR(Short Training
Field) ¢ LTF(Long Training Field) & 7A% s Zg|UEF AEal = AR Hxol &
88 712 AR 7499 PHY 319 2 4Byte & AAH FCS & 98 MAC 0258 Agyd
2 A A4 dlo]elQl PSDUPLCP Service Data Unit)= J7A%Ith 18]ar, npxjeto g wf7]
S 48] 18t 6bit zero 2 3% Tail HIEEZ OFDM A& 93] fdll F71=+=
= v ESe] ST

ﬂll

- —
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Short.Trainig Long ATrainig PHY Header PSDU
Field Field
SHR PHR PHR Payload
6bits 2bytes 1byte
Rate Reserved| Frame Length |Reserved| Scrambler |Reserved| HCS Tail
(5bits) (1bits) (11bits) (2bits) (2bits) (1bits) (8bits) (6bits)

(22 8) MR-OFDM PPDU +=

2}. MR-OFDM ¢] STF ¢}LTF 7%

MR-OFDM 2] A7tde] 5718 @A 2 STF & 2 34 ¥ 540 9@ 4 74 72
TAENeH, 4 WA OFDM AEe] f& 73t T vixE 1/2 71l sldsh= STF = 21713
Aol Fo ke Aas Aes Bk (2" 9 34 1, 2, 3 2 45 9% STF A4S
Hola itk a2 34 19 749 STF AlaE= OFDM A& 77+ % fr& 71k 1/8 Ato]El
Agshs 16 AMZE Y, 3 7ie] OFDM AlEo] 160 7le] AE= YRR 3 7)¢]
OFDM 4% &<t % 10 79| STF & wkE AEsh #t wpebrd] (19 99} 2] 4 79
OFDM A& 71 &<t 40 7§9] STF & WHT H&akA =w, 7L & W w2 4 7] STF &=
Ho vdE AEE dgshA "k 4 4 9] A= £ Al %lo] OFDM AE-S 9
dsh= A JI7E 20 7ol Bakete] 27] BV datElEe] %S BAsk] $13] OFDM 4lE
o] F&E TR F 1/2 AtolEol aldsl= 8 /) BER Y STF = o] &3t} 1g]ar LTF 4l
T+ FE subcarrier oA LA S 2= U3 2 719 OFDM AlE2 A%

STF ‘ STF ‘ LTF ‘

‘ STF ‘ STF

Option 1
1/8 Cycle
Option 2&3| ,
1/4 Cycle
Option 4 ‘
1/2 Cycle

zZ\z\z|z\|\z\|\z|\z\zZ|\zZ|\zZ|Z\|\Z|Z|Z|\Z|Z|zZ|zZ|\Z|Z|Z|zZ|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z

ZZZZ

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ * ‘

(22! 9) MR-OFDM 2| STF 2LTF 7+
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1}, MR-OFDM 2] 441 1%

MR-OFDM A]2=El9] 441 ES2E =AIEPE (29 10)3} 2t} PHY dlus 2F S400A
Ak 7P W2 MCS BEF o] 88, 2A 58S ARgskA] &a tlolBE AE3it) &=
3l FYEo] 1/2 ¢ "ol ALE R=2l MCS0~3 7= 3dEo] 1/2 21 convolutional

encoder & ARE317] Wl Puncturer & AFESHA] &l dlo|HE HSslolof it}

[¢]

Data-rate
Frame Length
—»

MAC
» Scrambler Encoder » Puncturer 'y Interleaver

Subcartier
Modulation
Mapper

DAC/RF Cyclic - Fll’Dequer.lcy
Transceiver/ |«  Filtering |« Prefix | IFFT o om(a;n
PA Insertion preading

STS
Frequency
Domain
LTS

Frequency
Domain

(a2 10) MR-OFDM &4l 7=

3. MR-O-QPSK(DSSS) PHY

A DSSS #l%- W41S o]88h= [EEE 802.15.4 PHY = %4 PPDU & &5 344 ~
=9 ghe ARSI W, IEEE802.15.4g oM A7l 523} 1135¢] SUN AlEE 913t
MR-0-QPSK PHY = PSDU <t U HloJe] A5 REE A|9lep] flsf vhe AZed &
Ego] ARHAL Qo Tt AR SolM e Aes A7) flall si=&e] 1/2 21 FEC ¢}
oIS 283199tk MR-O-QPSK & A2 Y R=of wel A DSSSDirect Sequence
Spread Spectrum) ¢+ MDSSS(Multiplexed Direct Sequence Spread Spectrum)E A|¢& 4=
o, DSSS W2 <& 5>¢F go] 58 7t EE T tee Add o len,

MDSSS #2412 902~928MHz thed ¥} 2,400~2,450MHz thelwke- x48k <= QIoH6].
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<¥ 5> SpreadingMode ‘DSSS’2} SpreadingMode ‘MDSSS’E @/st PSDU T2l |EE

Frequency band  Chip rate Differential i 1/2rateFEC+  datarate Frequency band  Chip rate Differential ) 1/2rateFEC+  datarate
8 Rate Mode N Spreading ! - 5 Rate Mode N Spreading ! N
(MHz) (kchip/s) Encoding interleaving (kbps) (MHz) (kehip/s) Encoding interleaving (kbps)
0 yes (4,1)-Dss5 yes 125
470-510 100 1 o mone] yes 50 470-510
23 not supported
0 yes (16,1)0/1-D555 yes 31.25
779-787 1000 1 e (16,4yDSSS o= 125 779-787
2 no (8,4)-DSSS yes 250 not supported
3 no none yes 500
0 yes (4,1)-Dsss yes 125
868-870 125 1 no none yes 50 868-870
23 not supported
0 ves (16,1)0/1-DS55 yes 3125 0 no (64,8)-M-DSSS ves 625
1 no (16,4)-DS55 yes 125 1 no (32,8)-M-DSSS yes 125
902-928 1000 902-928 1000
2 no (8,4)-Dsss yes 250 2 no (32,8)-M-DsSS no 250
3 no none ves 500 3 no (16,8)-M-DSSS no 500
0 ves (4,1)-Dsss yes 125
950-958 100 1 no none yes 50 950-958 not supported
23 not supported
0 yes (32,1)0/1-D555 yes 31.25 0 no (128,8)-M-DSSS yes 625
1 no (32,4)-Dsss yes 125 1 no (64,8)-M-DSSS ves 125
2400-2483.5 2000 2400-2483.5 2000
2 no (16,4)-D555 yes 250 2 no (64,8)-M-Ds55 no 250
3 no (8,4)-Dsss yes 500 3 no (32,8)-M-DssS no 500

(1% 11D)& MR-0-QPSK 9] $41 722 ®ola ¢Jom, SHR ¥} PHR & U3t 7%=
ARE3EaL PSDU ol ARE DSSS =9 MDSSS RES Melsto] dAaa 4= gluh

Controlled by
SpreadingMode
!
PSDU coding and !
. Spreading for DSSS \j
PSDU bits :
Pilot
. Crspu .
PSDU coding and Insertion > Modulated Signal
Spreading for MDSSS g
¢}
= 0O-QPSK
=
PHR bi G 2 Modulator
bits . FECY L b BpE e (ND-DSSS R, E
Inetleaving =
SHR bits Car Crenu
BDE e (N,1)-DSSS -

(T2 11) MR-O—-QPSK &4l %=

v. 2 =
2 71 A ARFAVIES HEst] A=) AP D 2] AR PUgom A

_IBL

R frEoRA oUA RS AHBeE, L7k WS Haskshe TRl A @
of 84 A2g) TR 2phE eee] oje SAEE B 71470 el AH AL

t}. [EEE 802.15.4¢g oA 2ntE 18|=9] sl BAIY 155 A Ysh] 93k &

Kl

*1”‘
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Adgslar glom, B s1o)A HES [EEE 802.15.4g 7] 2nkE Jg|=9] A9 g0 Hgt
gk FA7)S f9F 2 VEEA, 2vE 2PE S8l oA @A) Zigbee o] PHY 71491
IEEE 802.15.4 oA A7 2] 7oA e] Au|2 A Aok 2213 g4 dlold] d5E5S

ST 4 = Zigbee ©f HE TR Alt-PHY 7|2 &89 5= & slo= 7ok

<&t E o>
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