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5. General description

5.1 Introduction
Change the last paragraph of 5.1 as indicated:

In addition, threetwe optional PHYs are specified. A UWB PHY with optional precision range finding.,
faﬂgtﬂg—ts—eﬁe—epﬂeﬂ—whr}e—a 2450 MHz MHZ CSS PHY and a scalable OFDM PHY. epefafmg—m—ehe—'}%{-)—MH-z

5.2 Components of the IEEE 802.15.4 WPAN

5.3 Network topologies

5.4 Architecture

5.4.1 Physical layer (PHY)

Insert the following text to the end of the first dashed list in 5.4.1:

Insert the following paragraph after the dashed list:

In addition to the unlicensed bands specified, the OFDM radio may also operate using TV white spaces.
5.4.1.1 Advantages of the UWB PHY for LR-WPAN

5.4.1.2 Advantages of the CSS (2450 MHz) PHY for LR-WPAN

5.4.1.3 UWB band coexistence

Insert the following subclause after 5.4.1.3:

5.4.1.3a Advantages of the OFDM PHY for LR-WPAN

The OFDM PHY uses a scalable FFT so that the OFDM Symbol Time and OFDM Frequency Subcarrier
spacing can be maintained “constant” irrespective of the Bandwidth Option that is chosen. Bandwidth
scaling from 1MHz down to less than 100KHz is achieved in this fashion by scaling the FFT options from
128 point FFT down to § point. Because of this, the OFDM Physical layer definition is “RF Band Agnostic”.
OFDM is a spectrally efficient modulation with RF robustness and performance and is adaptable to multiple
regulatory considerations.

5.4.2 MAC sublayer

Insert the following text after the second paragraph:
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5.5 Functional overview

5.5.1 Superframe structure

5.5.2 Data transfer model

5.5.2.1 Data transfer to a coordinator

5.5.2.2 Data transfer from a coordinator

5.5.2.3 Peer-to-peer data transfers

Insert the following paragraph at the end of 5.5.2.3:

5.5.3 Frame structure

5.5.3.1 Beacon frame

Insert the following figure (Figure 10a) after Figure 10:

Figure 10a shows the structure of the beacon frame and the OFDM PHY packet.

P802.15.49/D0.1

Octets: 2 1 4or10 05510 2 K m
MAC Frame Sequence Addressing g:’ggﬁ:y Superframe GTS izg?e";g
sublayer | Control Number Fields Hoader | Specification Fields Fields
. MHR MAC Payload
]
)
YL
PHY d dent PH\_(.d-_-.d_-ﬁ
. ependen lependent!
Octets: (see clause 6) (see clause 6) 1 T+(@to24)+k+m+n
PHY Short Training| Long Training | PHY Header
layer Field Field
SHR PHR PHY Payload

Figure 10a—Schematic view of the beacon frame and the OFDM PHY packet

5.5.3.2 Data frame

(seeclause 6) +8+ (4to24)+k+m+n
(seeclause 6) +8 + (4t024) +k+m+n

Insert the following figure (Figure 11a) after Figure 11:
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Figure 11b shows the structure of the data frame and the OFDM PHY packet.

Octets: 2 1 4020 05 ?;‘10 or n 2or
i Auxiliary
MAC Frame |Sequence Addressing Security .
sublayer Control | Number Fields eader
i MHR MAC Payload MFF
Octets: PHY dependent PHY dependent] 5+ (41034) + n

(see clause 6) (see clause 6) )

PHY (Short Training| Long Training PHY Header
layer Field Field

SHR PHR PHY Payload
(see clause 6) +6 + (4t0 34) +n

Figure 11b—Schematic view of the data frame and the OFDM PHY packet
5.5.3.3 Acknowledgment frame

Insert the following figure (Figure 12a) after Figure 12:

Figure 12¢ shows the structure of the acknowledgment frame and the OFDM PHY packet.

Octets: 2 1 2or4
MAC Frame |Sequence| frcg
sublayer Control | Number
] MHR MFR
. PHY dependent ppHy dependbnt
Octets: (see clause 6) (see clauseB) 5
Short Long PHY
PHY Training | Training Header
layer Field Field
SHR PHR PHY Payload

(see clause 6) +6

Figure 12c—Sche-
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5.5.3.4 MAC command frame

Insert the following figure (Figure 13a) after Figure 13:

Octets: 2 1 41020 0561000 4 n 20r4
MAC Frame [Sequence| Addressing g:xc'llj'ﬁtry Command
ublayer Control | Number Fields Heade¥ Type FCS
‘ MHR MAC Payload MFR |
Octets: " ighend® 12,05 ! 6+ (4t034)+n :
Start of Frame
PHY Preamble Frame Len
gth /
layer Sequence | nejimiter | Reserved
SHR PHR PHY Payload

i (seeclause 6)+7 + (4 t0 34) + n

Figure 13d—Schematic view of the MAC command frame and the OFDM PHY packet
Figure 13a shows the structure of the MAC command frame and the OFDM PHY packet.
5.5.4 Improving probability of successful delivery
5.5.4.1 CSMA-CA mechanism
5.5.4.2 ALOHA mechanism for the UWB device
5.5.4.3 Frame acknowledgment
5.5.4.4 Data verification
5.5.4.5 Enhanced robustness features for the UWB PHY
Insert the following new subclause after 5.5.4.5:
5.5.4.5a Enhanced robustness features for the OFDM PHY

The OFDM PHY was specifically designed to provide enhanced robustness for LR-WPAN applications.
This enhanced robustness is a result of several PHY features:

— The use of a cyclic prefix and frequency domain equalization provides very robust performance
under harsh multipath conditions.

— A forward error correction (FEC) system provides flexible and robust performance under harsh
multipath conditions.

— The use of frequency domain spreading provides robust performance even in low signal-to-noise
ratio conditions.

5.5.5 Power consumption considerations
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