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10.1. Introduction 

10.1.1. Introduction to FHSS Physical Layer 

This section describes the physical layer services provided to the 802.11 Wireless LAN MAC for the 2.4 
GHz Frequency Hopping Spread Spectrum (FHSS) system. The FHSS physical layer consists of the 
following two protocol functions: 

a) A physical layer convergence function which adapts the capabilities of the physical medium 
dependent system into the Physical Layer service. This function is supported by the Physical 
Layer Convergence Procedure (PLCP) which defines a method of mapping the 802.11 MAC 
layer Protocol Data Units (MPDU) into a framing format suitable for sending and receiving 
user data and management information between two or more stations using the associated 
physical medium dependent system. 

b) A Physical Medium Dependent (PMD) system whose function defines the characteristics of, 
and method of transmitting and receiving data via a wireless media between two or more 
stations. 

10.1.2. FHSS Physical Layer Functions 

The 2.4 GHz Frequency Hopping Spread Spectrum Physical Layer architecture is shown in Figure 10-1. 
The FHSS physical layer contains three functional entities: the physical medium dependent function, the 
physical layer convergence function, and the physical layer management function. Each of these functions 
is described in detail in the following subsections. 

The FHSS Physical (PHY) Layer service is provided to the Media Access Control entity at the 
station through a PHY Service Access Point (SAP) as shown in Figure 10-1 called the PHY _SAP. A set of 
primitives will also be defined to describe the interface between the physical layer convergence protocol 
sublayer and the physical medium dependent sublayer called the PMD_SAP. 

10.1.2.1. Physical Layer Convergence Procedure Sublayer 

In order to allow the 802.11 MAC to operate with minimum dependence on the PMD sublayer, a physical 
layer convergence sublayer is defined. This function simplifies a physical layer service interface to the 
802.11 MAC services. 

10.1.2.2. Physical Layer Management Entity (LME) 

The Physical LME performs management of the local Physical Layer Functions in conjunction with the 
MAC Management entity. 

1 0.1.2.3.Physical Medium Dependent Sublayer 

The physical medium dependent sublayer provides a transmission interface used to send or receive data 
between two or more stations. 

Copyright © 1993, 1994 IEEE. All rights reserved. Page 3+l-9 I 
This is an unapproved IEEE Standards Draft, subject to change. 



May, 1995 

MAC 

L 
A 
Y 
E 
R 

PHY 

L 
A 
Y 
E 
R 

DOC: IEEE P802.11-951124N 

MAC or 
MAC - .... - Layer 

MAC Sublayer Management 
Entity 

PHY SAP PLME_SAP 

PLCP 
Sublayer - - PHY 
PMD_SAP Layer 

Management 

PMD 
Entity - .. 

Sublayer - ... 

Figure 10-1: Protocol Reference Model 

10.1.3. Service Specification Method and Notation 

The models represented by state diagrams in the following sections are intended as the primary 
specifications of the functions provided. It is important to distinguish, however, between a model and a real 
implementation. The models are optimized for simplicity and clarity of presentation, while any realistic 
implementation may place heavier emphasis on efficiency and suitability to a particular implementation 
technology. 

The service of a layer or sublayer is the set of capabilities that it offers to a user in the next higher 
layer (or sublayer). Abstract services are specified here by describing the service primitives and parameters 
that characterize each service. This definition of service is independent of any particular implementation. 
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10.2. FHSS PHV Specific Service Parameter Lists 

10.2.1. Introduction 

The architecture of the 802.11 MAC is intended to be physical layer independent. Some physical layer 
implementations require medium management state machines running in the media access sublayer in order 
to meet certain PMD requirements. These physical layer dependent MAC state machines reside in a 
sublayer define as the MAC Layer Management Entity (LME). The MAC LME in certain PMD 
implementations may need to interact with the Physical LME as part of the normal PRY_SAP primitives. 
These interactions are defined by the Physical Layer Management Entity parameter list currently defined in 
the PRY Service Primitives as TXVECTOR and RXVECTOR. The list of these parameters and the values 
they may represent are defined in the specific physical layer specifications for each PMD. The following 
section addresses the PLME_TXVECTOR and RXVECTOR for the FHSS PRY. 

All of the values included in the TXVECTOR or RXVECTOR described in this section are 
considered mandatory unless otherwise specified. 

10.2.2. TXVECTOR Parameters 

The following parameters are defined as part of the TXVECTOR parameter list in the PRY_DATA.request 
service primitive. 

Parameter Associate Primitive Value 

LENGTH PRY _DAT A.request(TXVECTOR) 0-2047 

PLCP _BITRA TE PRY _DATA.request(TXVECTOR) BASIC, RIGRSPEED 

Table 10-1: TXVECTOR Parameters 

10.2.2.1. TXVECTOR LENGTH 

The LENGTH parameter has the value of 0 to 2047. This parameter is used to indicate the number of 
octets in the MPDU that the MAC is currently requesting the PRY to transmit. This value is used by the 
PRY to determine the number of octet transfers which will occur between the MAC and the PRY after 
receiving a request to start a transmission. 
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10.2.2.2. TXVECTOR PLCP _BITRATE 

The PLCP _BI1RA TE parameter is an optional parameter. Its value describes the bit rate the PLCP should 
use to transmit the PLCP _PDU. Its value can be BASIC or HIGHSPEED. The BASIC rate is defined as 
the BSS_Basic_Rate in the FHSS PHY MIB. The HIGHSPEED rate is defined by the CurrenCHighS_Rate 
in theMIB. 

10.2.3. PHY _DATA.indicate RXVECTOR 

The following parameters are defined as part of the RXVECTOR parameter list in the PHY _DATA.indicate 
service primitive. 

Parameter Associate Primitive Value 

LENGTH PHY _DATA. indicate 0-2047 

(RXVh ,I{) 

ANTSEL PHY_DATA.indicate (RXVECTOR) ANTI, .... , ANTn 

RSSI PHY_DATA.indicate (RXVECTOR) O-RSSIMax~ 

Table 10-2: RXVECTOR Parameters 

10.2.3.1. RXVECTOR LENGTH 

The LENGTH parameter has the value of 0 to 2047. This parameter is used to indicate the value contained 
in the LENGTH field the PLCP has received in the PLCP Header. The MAC and PLCP will use this 
number to determine the number of octet transfers that will occur between the two sublayers during the 
transfer of the received MPDU. 

10.2.3.2. RXVECTOR ANTSEL 

The ANTSEL parameter is an optional parameter. Its value describes the antenna used by the PLCP to 
receive the current MPDU. The antenna value is defined as ANTI, .... , ANTn where n is the number of 
antennae supported by the PMD implementation. 
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10.2.3.3. RXVECTOR RSSI 

The Receive Signal Strength Indicator (RSSI) parameter has a value of 0 through RSSI Max~. This 
parameter is an indication by the PHY sublayer the value of the energy observed on the antenna used to 
receive the current MPDU. RSSI shall be measured between the beginning of the start frame delimiter and 
the end of the PLCP Header error check. RSSI shall be measured between the beginning of the start frame 
delimiter and the end of the PLCP Header error check. RSSI is intended to be used in a relative manner. 
Absolute accuracy of the RSSI reading is not specified. SiBee RSSI is aBly I:ISe8 iB a relali·,ce fROflReF By 
MAC sHslayeF, this flarameteF is 8efifle ta ho¥e 16 ¥alHes that Faage Ham 0 thFsl:lgh 15. The ,calHe ~eFa is 
the weakest sigBal streagth while 15 is the straBgest signal strength. 
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10.3. FHSS Physical Layer Convergence Procedure Sublayer 

10.3.1. Introduction 

This section provides a convergence procedure to map MAC PDUs into a frame format designed for FHSS 
radio transceivers. The procedures for transmission, carrier sense, and reception are defined for single and 
multiple antenna diversity radios. 

10.3.1.1. State Diagram Notation 

The operation of the procedures can be described by state diagrams. Each diagram represents the domain 
of a function and consists of a group of connected, mutually exclusive states. Only one state of a function is 
active at any given time. Each state that the function can assume is represented by a rectangle as shown in 
Figure 10-2. These are divided into two parts by a horizontal line. In the upper part the state is identified 
by a name in capital letters. The lower part contains the name of any signal that is generated by the 
function. Actions are described by short phrases and enclosed in brackets. 

<State Name> 
Terms to Terms to 
enter state .. <Message Sent> exit state ---. 

< ... > (condition) 

[Actions taken] 

Key : ( ) = condition, for example, (if no_collision) 
[ ] = action, for example, [resetPLSfunctions] 
* = logical AND 
+ = logical OR 
UCT = unconditional transition 

Figure 10- 2: State Diagram Notation Example 

All permissible transitions between the states of a function are represented graphically by arrows 
between them. A transition that is global in nature (for example, an exit condition from all states to the 
IDLE or RESET state) is indicated by an open arrow. Labels on transitions are qualifiers that must be 
fulfilled before the transition will be taken. The label UCT designates an unconditional transition. 
Qualifiers described by short phrases are enclosed in parentheses. 

State transitions and sending and receiving of messages occur instantaneously. When a state is 
entered and the condition to leave that state is not immediately fulfilled, the state executes continuously, 
sending the messages and executing the actions contained in the state in a continuous manner. 
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Some devices described in this standard are allowed to have two or more ports. State diagrams 
capable of describing the operation of devices with an unspecified number of ports, require qualifier 
notation that allows testing for conditions at multiple ports. The notation used is a term that includes a 
description in parentheses of which ports must meet the term for the qualifier to be satisfied (e.g., ANY and 
ALL). It is also necessary to provide for term-assignment statements that assign a name to a port that 
satisfies a qualifier. The following convention is used to describe a term-assignment statement that is 
associated with a transition: 

(1) The character ":" (colon) is a delimiter used to denote that a term assignment statement 
follows. 

(2) The character "<" (left arrow) denotes assignment of the value following the arrow to the 
term preceding the arrow. 

The state diagrams contain the authoritative statement of the functions they depict; when apparent 
conflicts between descriptive text and state diagrams arise, the state diagrams are to take precedence. This 
does not override, however, any explicit description in the text that has no parallel in the state diagrams. 

The models presented by state diagrams are intended as the primary specifications of the functions 
to be provided. It is important to distinguish, however, between a model and a real implementation. The 
models are optimized for simplicity and clarity of presentation, while any realistic implementation may 
place heavier emphasis on efficiency and suitability to a particular implementation technology. It is the 
functional behavior of any unit that must match the standard, not its internal structure. The internal details 
of the model are useful only to the extent that they specify the external behavior clearly and precisely. 

10.3.2. Physical Layer Convergence Procedure Frame Format 

The PLCP Frame Format provides for the asynchronous transfer of MAC Layer MPDU from any 
transmitting station to all receiving stations within the wireless LAN. The PLCP frame format illustrated in 
Figure 10-3 consists of three parts: a PLCP Preamble, a PLCP Header, and a PLCP _PDU. The PLCP 
Preamble provides a period of time for several receiver functions. These functions include antenna 
diversity, clock and data recovery and field delineation of the PLCP Header and the PLCP _PDU. The 
PLCP Header is used to specify the length of the MPDU field and support any PLCP management 
information. The PLCP _PDU contains the MPDU data modified by the PLCP _PDU data whitener. 

PLCP Preamble PLCP Header 

Start Frame Header Er- PLCP_PDU 
Sync Delimiter PLW PSF ror Check 

80 bits 16 bits 11 bi ts 5 bits 16 bits Variable number of octets 

Figure 10-3: PLCP Frame Format 
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10.3.2.1. PLCP Preamble 

The PLCP preamble contains two separate sub-fields; the sync field and the start frame delimiter (SFD), to 
allow the PHY circuitry to reach steady state demodulation and synchronization of bit clock and frame start. 

10.3.2.1.1. Sync 

The preamble sync field is an 80-bit field containing an alternating zero-one pattern, transmitted starting 
with zero and ending with one, to be used by the PHY sub-layer to detect a signal to receive, select an 
antenna if diversity is utilized, and to reach steady-state frequency offset correction and synchronization 
with the received packet timing. 

10.3.2.1.2. Start Frame Delimiter 

The start frame delimiter (SFD) consists of the 16-bit binary pattern 00001100 1011 1101 (transmitted left
most bit first). The first bit of the start frame delimiter follows the last bit of the sync pattern. The start 
frame delimiter defines the frame timing. 

10.3.2.2. PLCP Header 

The PLCP Header field contains three separate sub-fields: an II-bit PLCP _PDU Length Word (PL W), a 5-
bit PLCP Signaling Field (PSF) and a 16-bit PLCP Header Error Check (HEC) field. 

10.3.2.2.1. PLCP _PDU Length Word 

The PLCP _PDU Length Word (PLW) is passed down from the MAC as a parameter within the 
PHY _DAT A.request primitive in the transmitting station. The PLW represents the number of octets 
contained in the MPDU packet. Its valid states are OOOh - 7FFh, representing counts of zero to 2047 octets. 
The PLW is transmitted LSB first and MSB last. The PLW is used by the receiving station to determine the 
last bit in the packet. 

10.3.2.2.2. PLCP Signaling Field 

The 5-bit PLCP Signaling Field (PSF) is defined in Table 10-3. The PSF is transmitted LSB (bit 0) first 
and MSB (bit 4) last. 

Bit Parameter Parameter Values Description 
Name 

0 Reserved Default = 0 Reserved for length expansion 

1 Reserved Default = 0 Reserved 

2 Reserved Default = 0 Reserved 

3 Reserved Default = 0 Reserved 

4 PDU_RATE O=lMb, 1=2Mb, This field indicates the bit rate of 

thePLCP]DU 
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Table 10-3: PLCP Signaling Field Bit Descriptions 

10.3.2.2.3. Header Error Check Field 

The Header Error Check (HEC) field is a 16-bit CCIlT CRC-16 error detection field. The HEC uses the 
CCITI CRC-16 generator polynomial G(x) as follows: 

The HEC shall be the ones complement of the sum (modulo 2) of the following: 

1) The remainder of xk. ( x 15 + x14 + ... + x2 + xl +1) divided (modulo 2) by G(x), where k is 
the number of bits in the PSF and PLW fields of the PLCP Header; 

2) The remainder after multiplication by x 16 and then division (modulo 2) by G(x) of the content 
(treated as a polynomial) of the PSF and PL W fields. 

The HEC shall be transmitted with the coefficient of the highest term first. 

As a typical implementation, at the transmitter, the initial remainder of the division is preset to all 
ones and is then modified by division ofthe PSF and PLW fields by the generator polynomial, G(x). The 
ones complement of this remainder is inserted in the HEC field with the most significant bit transmitted 
first. 

At the receiver, the initial remainder of the division is again preset to all ones. The division of the 
received PSF, PL W, and HEC fields by the generator polynomial, G(x), results, in the absence of 
transmission errors, in a unique nonzero value, which is the following polynomial R(x): 

10.3.2.3. PLCP _PDU Data Whitener 

The PLCP _PDU data whitener uses a length-127 frame synchronous scrambler followed by a 32/33 Bias 
Suppression Encoding to randomize the data and to minimize the data DC bias and maximum run lengths. 
Data octets are placed in the transmit serial bit stream LSB first and MSB last. The frame synchronous 
scrambler uses the generator polynomial S(x) as follows: 
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and is illustrated in Figure 10-4. The 127-bit sequence generated repeatedly by the scramber is (lefunost 
used first) 00001110 111 10010 11001001 000000100010011000101110 1011011000001100 11010 100 
11100111 101101000010101011111010 01010001 10] 11000 1111111. -The same scrambler is used to 
scramble transmit data and de scramble receive data. The data whitening starts with the first bit of the 
PLCP _PDU which follows the last bit of the PLCP Header. The specific bias suppression encoding and 
decoding method used is defined in Figures 10-7 a and 10-11 a. The format of the packet after data 
whitening is as shown in Figure 10-5. 

Data in 

Initialize all registers with ones 

--D--D~ 1.1 
J 

[ 
Initialize all registers with ones 

Figure 10-4: Frame Synchronous Scrambler/Descrambler. 

1- Preamble 
.., .- 32·Mblock -. 

Sync SFD PLCP Header , I I , t 
Stuffb~ Data octet Stuff b~ 

Figure 10-5: PLCP _PDU Data Whitener Format. 
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10.3.3. PLCP State Machines 

The PLCP consists of three state machines as illustrated in the overview diagram of Figure 10-6: the 
transmit (TX), carrier sense/clear channel assessment (CS/CCA), and receive (RX) state machines. The 
three PLCP state machines are defined in the subsections below; figure 10-6 is not a state diagram itself. 
Execution of the PLCP state machines normally transfers from the FH PLME state machine and begins at 
the CS/CCA state machine. The PLCP exits back to the FH PLME state machine upon interrupt to service 
a PLME service request, e.g., PLME_SETCHNL, PLME_PHY _RESET, etc. 

PHY_DATAreq 
(S_O_D, TXVECTOR) 

" 

enter from 
FH PLME 

return to 
FH PLME 

(on interrupt for SETFREQ, 
PHY RESET, etc.) 

PHY_DATAind 
(E_ 0 _D ,RXERRO R 
= no_error) 

PHY_DATAconfirm PHY_DATAind 

PHY_DATA 
ind (S_O_D, 
RXVECTOR) [after E_O_D request] (E_O_D, RXERROR=type) 

Figure 10-6: PLCP Top Level State Diagram. 

10.3.3.1. PLCP Transmit Procedure 

The PLCP transmit procedure is invoked by the CS/CCA procedure immediately upon receiving a 
PHY_DATA.request(StarcoLData, TXVECTOR) from the MAC layer. The CSMNCA protocol is 
performed by the MAC with the PHY PLCP in the CS/CCA procedure prior to executing the transmit 
procedure. 
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10.3.3.1.1.Transmit State Machine 

The PLCP transmit state machine illustrated in Figure 10-7 includes functions that must be performed prior 
to, during, and after MPDU data transmission. Upon entering the transmit procedure in response to a 
PHY_DATA.request (StarcoLData, TXVECTOR) from the MAC, the PLCP shall switch the PHY PMD 
circuitry from receive to transmit state; ramp on the transmit power amplifier in the manner prescribed in 
Section 10.6 (PMD specification); and transmit the preamble sync pattern and start frame delimiter. The 
PLCP shall generate the PLCP header as defined in Section 10.3.2.2 (PLCP Header) in sufficient time to 
send the bits at their designated bit slot time. The PLCP shall add the PLCP header to the start of the 
PLCP _PDU data. 

Prior to transmitting the first MPDU data bit, the PLCP shall send a PHY_DATA.conftrm message 
to the MAC indicating that the PLCP is ready to receive an MPDU data octet. The MAC will respond by 
sending aPHY_DATArequest(Data, DATA). This sequence of PHY_DATA confirm and 
PHY_DATArequest(Data, DATA)shall be executed whenever the PLCP is ready for more data and until the 
last data octet is passed to the PLCP. During transmission of the PLCP _PDU data, each bit of the MPDU 
passed down from the MAC shall be processed by the data whitener algorithm defined in Figure 10-7a and 
described in section 10.3.2.3 (PLCP _PDU Data Whitener). The MPDU data bytes are processed and 
transmitted LSB first and MSB last. 

After the last MPDU octet is passed to the PLCP, the MAC will respond to the following 
PHY_DATA confirm with a PHLDATA.request(End_oLData, NULL). After the last bit of the 
PLCP _PDU data has completed propagation through the radio and been transmitted onto the air, the PLCP 
shall complete the transmit procedure by sending a PHY_DATAconfirm to the MAC layer, ramp off the 
power amplifier in the manner prescribed in the Section 10.6 (PMD), and switch the PHY PMD circuitry 
from transmit to receive state. The execution shall then return to the CS/CCA procedure. 
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Start Transmit - Transmit PLCP _PDU 

P HY_DATAreq [Process data with 
(S_O_D, TXVECTOR) PLCP _PDU data whitener , (see sub-fig 10-7a); 

transmit whitened data] 
. PHY_DATAreq (Data, 

Switch to Transmit DATA) 

· PMD_TXRX.req 
. PHY_DATAconflfm 

. PMD_DATA.req 
(RF _STATE= transmit) (TXD_UNI1) 

[dwell] , 
+ 

Ramp on Ramp down 

· PMD _RAMP,req . PHY_DATA.req 
(RAMP _STATE= on) (E_O _D, NULL) 

[dwell] . PHY_DATAconflfm , . PMD_RAMP.req 
(RAMP _STATE=off) 

Transmit Preamble 

+ [send 80 bit sync field and 
16 bit start frame delim] S witch_to_Rx 

· PMD_DATAreq . P MD _ TXRX.req 
(TXD_UNI1) 

(RF _STATE=receive) 

+ + 
Transmit Header Go to CS/CCA Proc 

[combine PLW, PSF, and 
HEC; calculate header 

bias (see sub-fig 1O-7a); 
transmit header] 

· PMD_DATAreq 
(TXD_UNI1) 

Figure 10-7: Transmit State Machine 
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Data Whitener Encoding Algorithm: 
1* If MSB of stuff symbol = I = next block is inverted; 0 = not inverted *1 
1* Accumulate PLCP Header; begin stuffing onfirst bit of the PLCP _PDU *1 

1********* Calculate number of 32-symbol BSE blocks required to send MPDU; 
no padding is necessary for number of symbols not multiple of 32 *********/ 

Input parameter: number_oCMPDU_octets, rate; 1* rate is I or 2*1 
numbecoCsymbols= (numbecoCMPDU_octets *8) Irate; 
numbecoCblocks_in_packet = truncate { (number_oCsymbols + 31) I 32)}; 

1********* Accumulate the bias in the header to use in calculating the inversion state of the first 
block of PLCP _PDU data *********1 

Read in header {b(1), ... ,b(32)}; 
header_bias = Sum (weight(b(1) ),. .. , weight(b(32»}; 

1* b( I) is first bit in *1 

Transmit {b(1), ... ,b(32)}; 
accum=headecbias; 

1* calculate bias in header; weights are defined in Table 10-4 *1 
1* no stuffing on header */ 
1* initialize accum *1 

Initialize scrambler to all ones; 

1********* Whiten the PLCP _PDU data with scrambler and BSE encoder *********/ 
For n = 1 to numbecoCblocks_in_packet 
{ 

b(O) = 0 for 1 Mbps; b(O)=OO for 2 Mbps; 1* b(O) is the stuff symbol *1 
N = min(32, numbecoCsymbols); 1* N= block size in symbols *1 
Read in next symbol block {b(I), ... ,b(N)}; 1* ben) = {O,I} or {0,I,2,3}; 

I - 8 octets, use PHY_DATA.req(Data, DATA), PHY_DATA.confirmfor each octet*1 
Scramble {b(1), ... ,b(N)}; 1* see section 10.3.2.3 *1 
bias_nexCblock = Sum { weight(b(O», ... , weight(b(N» }; 1* calculate bias with b(O )=0 *1 

1***** if accum and bias of next block has the same sign, then invert block; 
if accum=O or bias_nexcblock=O, don't invert *****1 

If {[accum * bias_nexCblock > 0] then 
{ 

Invert (b(O), ... ,b(N)}; 1* Invert deviation, or, negate MSB of symbol *1 
bias_nexCblock = - bias_nexCblock; 

accum = accum + bias_nexCblock; 
transmit (b(O), ... ,b(N)}; 
numbecoCsymbols = number_oCsymbols - N 

1* b(O) is first symbol out */ 

Figure 10-7a: Data Whitener Encoding Procedure 

The weights assigned to each value of the symbols are defined in Table 10-4 for the 1 Mbps (2GFSK) and 2 
Mbps (4GFSK) symbols. 
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2GFSK 4GFSK weight 
10 3 

1 2 
11 1 

center center 0 
01 -1 

0 -2 
00 -3 

Table 10-4: PLCP Signaling Field Bit Descriptions 

10.3.3.1.2. Transmit State Timing 

The transmit timing illustrated in Figure 10-8 is defined from the instant that the 
PHY_DATArequest(StarcoLData , TXVECTOR) is received from the MAC layer. The PLCP shall switch 
the PMD circuitry from receive to transmit, turn on and settle the transmitter, and begin transmitting the 
first bit of the preamble at the antenna within a maximum of 20 J.IS of receiving the 
PHY_DATArequest(StarCoLData, TXVECTOR). The PLCP preamble shall be transmitted at 1 Mbps and 
be completed in 96 jlS. The PLCP header shall be transmitted at 1 Mbps and be completed in 32 jlS. The 
variable length PLCP _PDU shall be transmitted at the selected data rate. After the last bit of the 
PLCP _PDU data has completed propagation through the radio and been transmitted onto the air, the PLCP 
shall send the last PHY_DATAconfirm to the MAC layer. The PLCP shall tum off the power amplifier and 
be less than the specified off-mode transmit power within the time specified in section 10.6. At the end of 
the power amplifier ramp down period, the PLCP shall switch the PMD circuitry from transmit to receive. 
All of the PHY_DATA confirm and PHCDATArequest(Data. DATA) exchanges prior to the final 
PHY_DATAconfirm shall occur prior to the points at which data octets are needed but do not have any 
additional time significance. 
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Figure 10-8: Transmit State Timing 

10.3.3.2. Carrier Sense/Clear Channel Assessment Procedure 

The PLCP carrier sense/clear channel assessment (CS/CCA) procedure is executed while the receiver is 
turned on and the station is not currently receiving or transmitting a packet. The CS/CCA procedure is used 
for two purposes: to detect the start of a network signal that can be received (CS) and to determine whether 
the channel is clear prior to transmitting a packet (CCA). 

10.3.3.2.1. Carrier Sense/Clear Channel Assessment State Machine 

The carrier sense/clear channel assessment (CS/CCA) state machine is shown in Figure 10-9. The PLCP 
shall perform a CS/CCA assessment on a minimum of one antenna within a contention backoff slot time of 
50 J..IS. The PLCP shall be capable of detecting within the slot time an FH PRY conformant signal which is 
received at the selected antenna up to 20 J..IS after the start of the slot time with the detection performance 
specified in section 1O.6.15.3~. Section 1O.6.15.3~ specifies detection performance with zero-one sync 
patterns and with random data patterns. If a start of a transmission is asynchronous with the BSS and 
arrives after the start of the slot but at least 16 usec prior to the end of the slot, the PLCP shall indicate a 
busy channel prior to the end of the slot time with the detection performance specified in section 
1O.6.15.3~. The CCA indication immediately prior to transmission shall be performed on an antenna with 
essentially the same free space gain and gain pattern as the antenna to be used for transmission. The 
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method of determining CS/CCA is unspecified except for the detection performance of a conformant 
method as specified in section IO.6.15.3~. 

If a PHY_DATA.request (Starcof-Data, TXVECTOR) is received. the CS/CCA procedure shall 
exit to the transmit procedure. If a PHY_DATA.request(End_of-Activity, NULL) is received, the PLCP 
shall reset all relevant CS/CCA assessment timers to the state appropriate for the end of a complete received 
frame. This service primitive is generated by the MAC at the end of a NA V period. 

If a CS/CCA assessment returns a channel idle result, the PHY shall send a PHY_DATA.indicate 
(End_of-Activity, NULL) to the MAC. 

If a CS/CCA assessment returns a channel busy result, the PHY shall send a 
PHY_DATA.indicate(Starcof-Activity, NULL) to the MAC. Upon a channel busy assessment, the PLCP 
shall stop any antenna switching prior to the earliest possible arrival time of the start frame delimiter (SFD) 
and detect a valid SFD if received. If a valid SFD is detected, the CS/CCA procedure shall exit to the 
receive procedure. The PLCP shall dwell and search for the SFD for a minimum period longer than the 
latest arrival time of the SFD. Indication of a busy channel does not necessarily lead to the successful 
reception of a frame. 

Upon exiting the CS/CCA procedure to receive a frame, the last indication of CS/CCA was BUSY. 
The indication remains BUSY when returning from the receive procedure until the first CS/CCA assessment 
is performed and determines that the channel is IDLE. 

The countdown timer may be a non-zero value when returning from the receive procedure if a 
signal in the process of being received was lost prior to the end as positively indicated in the length field of 
a valid PLCP header. The countdown timer shall be used to force the CS/CCA indication to remain in the 
BUSY state until the predicted end of the frame regardless of actual CS/CCA indications. However, if the 
CS/CCA procedure indicates the start of a new frame within the countdown timer period. it is possible to 
transition to the receive procedure prior to the end of the countdown timer period. When a non-zero 
countdown timer reaches zero, the PLCP shall reset all relevant CS/CCA assessment timers to the state 
appropriate for the end of a complete received frame. The initial value of the countdown timer upon entry of 
the CS/CCA procedure from power up or PHY reset is unspecified. 
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Figure 10-9: CS/CCA State Machine. 

10.3.3.2.2. Carrier Sense/Clear Channel Assessment State Timing 

Timing for priority (PIFS, DIFS), contention backoff (slot times), and CS/CCA assessment windows are 
defined relative to the end the last bit of the last packet on the air. The PLCP shall perform a CS/CCA 
assessment on a minimum of one antenna within a slot time including the PIFS and DIFS windows. The 
appropriate CS/CCA indication shall be generated prior to the end of each 50 J,ls slot time with the 
performance specified in section 10.6 (PMD). 
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If a station has not successfully received the previous packet, the perceived packet end time and 
slot boundary times will have a higher uncertainty for that station. 

& 
~ ~ S- RX state 

RX slate 

~ 
CSiCCA b 

machine 
machine slate machine <: <: <: 

~ ~ ~ 

~ 
.li; .li; .li; 

~ ~ ~ 
~ ~ ~ j 

M ~ ~ ~ ~ 
A .11; .~ .~ .iii; 

C S S S S 
~ ~ ~ ~ 
'" '" '" ill 

PIFSor DIFS Slot 2 

Slot 1 

P 
L ... • PMD _DATA.ind 

C 50 J1 sec sk>t lime (first) 

P 
P 

~ H 

I y 

-P PLCP Preamble End or 

1\ 
Sn~:OI / 

PLCP Header 
M 

previous I SFD I I I D 
packet packet Sync 

80 bits 16 bits 32 bits 

Figure 10-10: CS/CCA State Timing 

10.3.3.3. PLCP Receive Procedure 

The PLCP receive procedure is invoked by the PLCP carrier sense/clear channel assessment (CS/CCA) 
procedure upon detecting a portion of the preamble sync pattern followed by a complete start frame 
delimiter. 

10.3.3.3.1. Receive State Machine 

The PLCP receive procedure shown in Figure 10-11 includes functions that must be performed while 
receiving the PLCP header and the PLCP _PDU data. The PLCP receive procedure begins upon detection 
of a complete start frame delimiter in the CS/CCA procedure. The PLCP shall read in the 32-bit PLCP 
header and perform an error check using the header error check field. Immediately upon detection of a 
valid PLCP header, the PLCP shall send a PHCDATA.indicate (StarcoLData, RXVECTOR) message to 
the MAC layer. The PLCP shall set a PLCP _PDU bytelbit counter to indicate the last bit of the packet, 
receive the PLCP _PDU data bits and perform the data whitening decoding procedure shown in Figure 10-
11a on each PLCP _PDU bit. The PLCP shall pass correctly received data octets to the MAC with a 
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PHY_DATA.indicate(Data, DATA). After the last PLCP _PDU bit is received and the last octet is passed 
up to the MAC, the PLCP shall send a PHY_DATA.indicate(EmCoLData, RXERROR= no_error) to the 
MAC layer. Upon error-free completion of a packet reception, the PLCP shall exit the receive procedure 
and return to the PLCP CS/CCA procedure with TIME_REMAINING=O. 

If the PLCP header contains any bit errors, the PLCP shall immediately set the byte/bit counter to 
zero, complete the receive procedure with a PHY_DATA.indicate(End_oLData, RXERROR=header 
violation) to the MAC, and return to the CS/CCA procedure with TIME_REMAINING=O. If any format 
error was detected during the reception of the packet, the PLCP shall immediately complete the receive 
procedure with a PHY_DATA.indicate(End_oLDATA, RXERROR=!ormat violation) to the MAC, and 
return to the CS/CCA procedure with TIME_REMAINING=byte/bit count remaining. 

Start Receive procedure 
.. 

Read PLCP header - Receive PLCP ]DU -
Header = 

[Check for header errors; valid · PHY_DATA.ind 
if error, set (S_O_D, RXVECfOR) 

TIME_REMAINING=O [Load bytelbit length 
and RXERROR=header cou lerl 

violation] ,Ir 

Header = Data whitener decoding 

invalid (See sub-figlO-lla) 

. PMD_DATA.ind , format= [Decode data] 

.... invalid [Check packet format, if - error, set RXERROR = 
format violation] 

[Pass octets up to MAC] 
· PHY _DATA.ind 

(Data DATA) 

.. 
Complete RX procedure 

Go to CS/CCA Proc - · PHY_DATA.ind 

[TIME_REMAINING = 
(E_O_D, RXERROR) 

bytelbit count] 

Figure 10-11: Receive State Machine 
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Data Whitener Decoding Algorithm: 

/* If stuff bit = I = next block is inverted; 0 = not inverted */ 
/* Stuffing begins on first bit of PLCP Header following the start frame delimiter */ 
Ill! , Aeeumulate jfflm sl6,t ejPLCP Hetttlef 18 'Verify ja,mat *1 
/* Algorithm begins after verifying validity of header with HEC */ 

/********* Calculate bias in header for format error checking *********/ 
Read in header {b(1) •...• b(32)}; /* b( I) is first bit in */ 
a661:1ffi iii 2 [Sl:Iffi(e(1) .... ,e(32))] (32); ,Ill! ealeulate hias if/; hetttlef */ 

Get numbecoCMPDU_octets. rate from header; /* rate is I or 2 */ 
numbecoCsymbols = (number_oCMPDU_octets*8)/rate 
numbecoCblocks_in_packet = truncate { (number_oCsymbols + 31) 132}; 
Initialize scrambler to all ones; 

/********* De-whiten the PLCP _PDU data with BSE decoder and de-scrambler *********/ 
For n = 1 to number_oCblocks_in_packet 
( 

N = min(4, # of bytes remaining) * 8; /* N= block size in bits */ 
Read in next block (b(O) •... ,b(N)}; /* b(n) = {O,l} or {O,I,2,3} */ 
eias Re*~ eleek Sl:Iffi (WeigRt(e(Q)) •...• weigftt(e(!I~H I; 

Ill! ealculate hias with h(01; weights aTe defined if/; .GgUTe 1{) 7h */ 
aeel:lffi ... aeel:lffi I etas fte*t eleel.; 
If «(rate-! & (aeel:lffi oE 64 Sf aeel:lffi:> 1(4)) Sf «rate-2 ) & (aeel:lffi ( 96 sr aeel:lffi)o 196))) 

SeRa fermat errsr iRaieatisR ts MAC; 

If {[b(O)=I] then Invert (b(1), ...• b(N)}; /* if invert bit=true */ 
Descramble {b(I), ...• b(N)}; /* see section 10.3.2.3 */ 
Send {b(1), ... ,b(N)} to MAC 

/* I - 8 octets; use PHY_DATA.ind(Data, DATA) for each octet. */ 
) 

Figure 10-11a: Data Whitener Decoding Procedure 

10.3.3.3.2. Receive State Timing 

The receive state timing shown in Figure 10-12 is defined to begin upon detection of a complete start frame 
delimiter in the carrier sense procedure. The PLCP shall send a PHY_DATAindicate (Start_of-Data, 
RXVECTOR) to the MAC layer after receiving the last bit of a valid PLCP header. The PLCP shall begin 
receiving the variable length PLCP _PDU immediately after the end of the last bit of the PLCP header. The 
PLCP shall send a PHY_DATAindicate(End_of-Data, RXERROR) after receiving the last PLCP ]DU data 
bit. There is no timing significance of the PHY_DATA.indicate (Data, DATA) indications other than the 
requirement that they occur after the time-significant PHY_DATAindicate(Starcof-Data, RXVECTOR) and 
before the PHY_DATAindicate (End_of-Data, RXERROR). 
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If there was an error in the PLCP header, the PLCP shall terminate the receive procedure within 8 
IJS of the end of the PLCP header. If any other error was detected during the reception of the packet, the 
PLCP shall terminate the receive procedure within 8 Ils of detecting the error. 
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10.4. PLME_SAP Layer Management. 

10.4.1. Introduction 

This section describes the services provided by the FHSS PLME to the upper layer management 
entities. These primitives are abstract representations of the services and are not intended to restrict 
implementations. All of the service primitives described in this section are considered mandatory unless 
otherwise specified. 

10.4.2. PLME_SAP Sublayer Management Primitives 

The following messages may be sent between the PHY sublayer entities and intralayer or higher Layer 
Management Entities (LME). 

Primitive Request Indicate Confirm Response 

PLME PLCPRESET X X 
PLME POWER X X 
PLME_SETCHNL X X 

Table 10-§4: PLME_SAP Sublayer Management Primitives 

10.4.2.1. PLME_SAP Management Service Primitive Parameters 

The following table shows the parameters used by one or more of the PLME_SAP Sublayer Management 
Primitives. 

Parameter Associate Primitive Value 

SET PLME SETCHNL 0,1,2,3 
PATTERN PLME_SETCHNL 0, 2-23, 24-45,47-68 

INDEX PLME_SETCHNL 1-79 
STATE PLME_POWER ON, OFF 

Table 10-§6: PHY _SAP Service Primitive Parameters 

10.4.2.2. PLME_SAP Detailed Service Specifications 

The following section describes the services provided by each PLME_SAP Service Primitive. 
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10.4.2.2.1. PLME_PLCPRESET.request 

Function. This primitive is a request by the LME to reset the PHY sublayer PLCP state machine. 

Semantics of the Service Primitive. The primitive shall provide the following parameters: 

PLME_PLCPRESET.request 

There are no parameters associated with this primitive. 

When Generated. This primitive can be generated at anytime to reset the PLCP state machine in 
the PHY sublayer. 

Effect of Receipt. Receipt of this primitive by the PHY sublayer will cause the PHY entity to 
reset the PLCP state machine to its idle state. 

10.4.2.2.2. PLME_PLCPRESET.confirm 

Function. This primitive is a confirmation by the PHY sublayer to the local LME that the PLCP 
state machine was successfully reset. 

Semantics of the Service Primitive. The primitive shall provide the following parameters: 

PLME]LCPRESET.confirm 

There are no parameters associated with this primitive. 

When Generated. This primitive will be generated as a response to a 
PLME_PLCPRESET.request primitive once the PLCP has successfully completed the reset. 

Effect of Receipt. The effect of receipt of this primitive by the LME is unspecified. 

10.4.2.2.3. PLME_POWER.request 

Function. This primitive is a request by the LME to power the PHY sub layer and PMD state 
machine on or off. 
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Semantics of tbe Service Primitive. The primitive shall provide the following parameters: 

PLME]OWER.request(STA TE) 

The STATE parameter can have the value of ON or OFF. When the value is ON power 
will be applied to the PLCP and PMD electronics. 

When Generated. This primitive can be generated at anytime to control the state of the PLCP and 
PMDpower. 

Effect of Receipt. Receipt of this primitive by the PHY sublayer will cause the PHY LME entity 
to modify the state of the PLCP and PMD power. 

10.4.2.2.4.PLME_POWER.confirm 

Function. This primitive is a confirmation by the PHY sublayer to the local LME that the PLCP 
and the PMD successfully powered up. It will not be sent to confirm a request to remove power. 

Semantics of the Service Primitive. The primitive shall provide the following parameters: 

PLME_POWER.confirm 

There are no parameters associated with this primitive. 

When Generated. This primitive will be generated as a response to a 
PLME_POWER.request(ON} primitive once the PLCP and PMD has successfully completed 
power restart. 

Effect of Receipt. The effect of receipt of this primitive by the LME is unspecified. 

10.4.2.2.5. PLME_SETCHNL.request 

Function. This primitive is a request by the LME to the PHY sublayer to change frequency. 

Semantics of the Service Primitive. The primitive shall provide the following parameters: 

PLME_SETCHNL.request (SET,PA TTERN,INDEX) 
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The SET parameter can be one of four values: 0, 1, 2, and 3. This parameter selects the 
sets of hopping patterns as shown in the annex. SET equals 0 is a special set used by the MAC to 
discover what LANs currently exist prior to associating with a given LAN. The PATTERN 
parameter specifies one of 23 hop patterns within a given hop SET. The hop patterns are listed in 
the annex. PATTERN equal 0 is a special pattern used by the MAC to discover what LANs 
currently exist prior to associating with a given LAN. The INDEX parameter can be one of 80 
values ranging from 1 to 80. The INDEX value is used to select a frequency within a given SET 
and PATTERN as shown in the annex. If the SET and PATTERN parameters are both zero, then 
the INDEX value is equal to the frequency or channel desired. 

When Generated. This primitive can be generated at anytime to hop to a new channel or 
frequency. 

Effect of Receipt. Receipt of this primitive by the PHY sublayer will cause the PHY entity to start 
the channel change or hop state machine. 

10.4.2.2.6. PLME_SETCHNL.confirm 

Function. This primitive is a confirmation by the PHY sublayer to the local LME that the 
frequency change or hop was successfully completed. 

Semantics of the Service Primitive. The primitive shall provide the following parameters: 

PLME_SETCHNL.confirm 

There are no parameters associated with this primitive. 

When Generated. This primitive will be generated as a response to a PLME_SETCHNL.request 
primitive once the PLME has successfully completed the frequency change. 

Effect of Receipt. The effect of receipt of this primitive by the LME is unspecified. 

10.4.3.FH PHY Specific MAC Layer Management State Machines 

10.4.3.1. Introduction 

This section identifies the specific MAC Management state machines required for operating the FHSS 
PHY. The relationship between the MAC Management and FH PLME state machines are also described. 

10.4.4. FH PHY Layer Management Entity State Machines 

10.4.4.1. Introduction 

This section describes the PH PLME PHY Layer Management state machines to turn the PMD onloff, reset 
the PLCP state machine, and change the frequency hop channel. 
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10.4.4.2. PLME State Machine 

The PLME state machine in Figure 10-13 begins with a PLME_POWER.request(State=ON) request which 
turns on the PMD circuitry. The MAC then sends a PLME_SETCHNL.request(set, pattern, index) to tune 
the PMD to the selected channel. The PLME then transfers execution to the PLCP state machine as defined 
in section 10.3.3. Upon receiving a PLME request from a higher level LME, the PLCP shall return 
execution to the PLME state machine and process the request. A PLME_PLCPRESET.request returns the 
PLCP state machine to its entry state. A PLME_SETCHNL.request(set, pattern, index) will cause the PLCP 
to terminate a receive or CS/CCA process and change frequency before returning to the PLCP state 
machine. A PLME_POWER.request(state=OFF) request will cause the PLCP to terminate a receive or 
CS/CCA process, power down the PMD circuitry, and return the PLME state machine to the idle state. The 
MAC should not send a PLME_SETCHNL or PLME_POWER while the PLCP is in the transmit state. 

PLME POWER req - -(state=ON) Idle -
[Wait for PLME_POWER 

.req(state=ON)] 

" Power up PMD Power down PMD 

[Power up sequence] [Power down sequence] 

PMD_PWRMGNT.req PMD_PWRMGNT.req 

(mode=ON) (mode=OFF) 

'r - h 

-- PLME_SETCHNL.req , r (set, pattern, index) 

Set tune frequency 

PMD_FREQ.req 

(CHNL_ID) 

[Dwell for freq hop 

settling time] 

" --
" 

PLCP State Machine 
PLME_PLCPRESET.req 

[Check for PLME 

commands] PLME_SETCHNL.req 

PLME_POWER.req(state=OFF) 

Figure 10-13: PLME State Machine 
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10.5. FHSS Physical Medium Dependent Sublayer Services 

10.5.1. Scope and Field of Application 

This section describes the PMD services provided to the PLCP for the FHSS Physical Layer. Also defined 
in this section are the functional, electrical and RF characteristics required for interoperability of 
implementations conforming to this specification. The relationship of this specification to the entire FHSS 
Physical Layer is shown in Figure 10-14. 

PHY 

L 
A 
Y 
E 
R 

PLCP 
Sublayer 

PMD_SAP 

PMD 
Sublayer 

--

-

... - PHY 
Layer 

Management 
Entity .. -

Figure 10-14: PMD Layer Reference Model 

10.5.2. Overview of Services 

In general, The FHSS Physical Medium Dependent Sublayer accepts Physical Layer Convergence 
Procedure sub layer-service primitives and provides the actual means by which the signals required by these 
primitives are imposed onto the medium. In the FHSS Physical Medium Dependent Sublayer at the 
receiver the process is reversed. The combined function of the transmitting and receiving FHSS PMD 
Sublayers results in a data stream, timing information, and receive parameter information being delivered to 
the receiving Physical Layer Convergence Procedure Sublayer. 

10.5.3. Overview of Interactions 

The primitives associated with the 802.11 PLCP sublayer to the FHSS PMD sublayer falls into two basic 
categories: 

(I) Service primitives that support PLCP peer-to-peer interactions 
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(2) Service primitives that have local significance and support sublayer-to-sublayer interactions. 

10.5.4. Basic Service and Options 

All of the service primitives described in this section are considered mandatory unless otherwise specified. 

10.5.4.1. PMD_SAP Peer-to-Peer Service Primitives 

The following table indicates the primitives for peer-to-peer interactions. 

Primitive Request Indicate Confirm Response 

PMD_DATA X X 

Table 10-1&: PMD_SAP Peer-to-Peer Service Primitives 

10.5.4.2. PMD_SAP Sublayer-to-Sublayer Service Primitives 

The following table indicates the primitives for sublayer-to-sublayer interactions. 

Primitive Request Indicate Confirm Response 

PMD_TXRX X 
PMD_PARAMP X 
PMD_ANTSEL X 
PMD_TXPWRLVL X 
PMD_FREQ X 
PMD_RSSI X 
PMD_PWRMGNT X 
PMD_SYNLOCK X 

Table 10-F: PMD_SAP Sublayer-to-Sublayer Service Primitives 

10.5.4.3.PMD_SAP Service Primitives Parameters 

The following table shows the parameters used by one or more of the PMD_SAP Service Primitives. 

Copyright © 1993, 1994 IEEE. All rights reserved. Page 31++9 I 
This is an unapproved IEEE Standards Draft, subject to change. 



May, 1995 DOC: IEEE P802.11-95/124N 

Parameter Associate Primitive Value 

TXD_UNIT PMD _DATA.request 1 Mbps: 0,1 

2 Mbps: 0, 1, 2, 3 

RXD_UNIT PMD _DAT A.indicate 1 Mbps: 0,1 

2 Mbps: 0, 1,2,3 

RF_STATE PMD _TXRX.request TRANSMIT, 
RECEIVE 

RAMP_STATE PMD _PARAMP.request ON, OFF 

ANTENNA_ PMD _ANTSEL.request 1,2 

STATE 

TXPWR_LEVEL PMD _ TXPWRL VL.request LEVELl, LEVEL2, 
LEVEL3, LEVEL 4 

CHNL_ID PMD _FREQ.request 2 through 80 inclusive 

STRENGTH PMD RSSI.indicate ° -RSSI Max+IID 

MODE PMD _PWRMGNT.request ON,OFF 

STATUS PMD _SYNLOCK.indicate LOCKED, 
UNLOCKED 

Table 1 O-~: List of Parameters for PMD Primitives. 

10.5.5.PMD_SAP Detailed Service Specification 

The following section describes the services provided by each PMD primitive. 

10.5.5.1. PMD_DATA.request 

Function. This primitive defines the transfer of data from the PLCP sub layer to the PMD entity. 

Semantics of the Service Primitive. The primitive shall provide the following parameters: 
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The TXD_UNIT parameter can take on one oftwo values: ONE, or ZERO. This 
parameter represents a single data bit. The effect of this parameter is that the PMD will properly 
modulate the medium to represent ONEs or ZEROs as defined in the FHSS PMD Modulation 
Specifications for a given data rate. 

When Generated. This primitive is generated by the PLCP sublayer to request the transmission 
of a single data bit on the Physical Medium Dependent sublayer. The bit clock is assumed to be 
resident or part of the PLCP and this primitive is issued at every clock edge once the PLCP has 
begun transmitting data. 

Effect of Receipt. The receipt of this primitive will cause the PMD entity to encode and transmit 
a single data bit. 

10.5.5.2. PMD_DATA.indicate 

Function. This primitive defines the transfer of data from the PMD entity to the PLCP sublayer. 

Semantics of the Service Primitive. The primitive shall provide the following parameters: 

The RXD_UNIT parameter can take on one of two values: ONE, or ZERO This 
parameter represents the current state of the media as determined by the FHSS PMD Modulation 
Specifications for a given data rate. 

When Generated. The PMD_DATA.indicate is generate to all receiving PLCP entities in the 
network after a PMD_DATA.request is issued. 

Effect of Receipt. The effect of receipt of this primitive by the PLCP is unspecified. 

1 0.5.5.3.PMD_ TXRX.request 

FUDction. This primitive is used to place the PMD entity into the transmit or receive function. 

Semantics of the Service Primitive. The primitive shall provide the following parameters: 

The RF _STATE parameter can take on one of two values: TRANSMIT or RECEIVE. 
When the value of the primitive is TRANSMIT, the RF state of the radio is transmit. If the value 
of the primitive is RECEIVE, the RF state of the radio is receive. 
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When Generated. This primitive is generated whenever the mode of the radio needs to be set or 
when changing from transmit to receive or receive to transmit. 

Effect of Receipt. The receipt of this primitive by the PMD entity will cause the mode of the 
radio to be in either transmit or receive. 

1 O.5.5.4.PMD_PARAMP .request 

Function. This primitive defines the start of the ramp up or ramp down of the radio transmitter's 
Power Amplifier. 

Semantics of the Service Primitive. The primitive shall provide the following parameters: 

PMD_PARAMP.request (RAMP_STATE) 

The RAMP_STATE parameter can take on one of two values: ON or OFF. When the 
value of the primitive is ON, the state of the transmit power amplifier is "on". If the value of the 
primitive is OFF, the state of the transmit power amplifier is "off'. 

When Generated. This primitive is issued only during transmit and to establish the initial state. 
It is generated by the PLCP at the start of the transmit function to tum the transmitter's power 
amplifier "on". A power amplifier ramp up period follows the change of state from "off' to "on". 
After the PLCP has transferred all require data to the PMD entity, this primitive again will be 
issued by the PLCP to place the transmit power amplifier back into the "off' state. A power 
amplifier ramp down period follows the change of state from "on" to "off'. 

Effect of Receipt. The receipt of this primitive by the PMD entity will cause the transmit power 
amplifier to be on or off. 

10.5.5.5.PMD_ANTSEL.request 

Function. This primitive is used to select which antenna the PMD entity will use to transmit or 
receive data. 

Semantics of the Service Primitive. The primitive shall provide the following parameters: 

PMD_ANTSEL.request (ANTENNA_STATE) 

The ANTENNA_STATE parameter can take on one of two values: ONE or TWO. When 
the value of the primitive is a ONE, the PMD will switch to antenna 1 for receive or transmit. If 
the value of the primitive is TWO, the PMD entity will switch to antenna 2 for receive or transmit. 
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When Generated. This primitive is generate at various times by the PLCP entity to select an 
antenna. During receive, this primitive can be used to do antenna diversity. During transmit, this 
primitive can be use to select a transmit antenna. This primitive will also be used during Clear 
Channel Assessment. 

Effect of Receipt. The receipt of this primitive by the PMD entity will cause the radio to select 
the antenna specified. 

10.5.5.6. PMD_TXPWRLVL.request 

Function. This primitive defines the power level the PMD entity will use to transmit data. 

Semantics of the Service Primitive. The primitive shall provide the following parameters: 

PMD _ TXPWRL VL.request (TXPWR_LEVEL) 

The TXPWR_LEVEL parameter can be one of the following values listed in Table 10-109 below. 

TXPWR_LEVEL Level Description 

LEVELl Defined as Tx Pwr LvI lin MIB 
LEVEL2 Defined as Tx Pwr LvI 2 in MIB 
LEVEL3 Defined as Tx_Pwr LvI 3 in MIB 
LEVEL4 Defined as Tx_Pwf_LvI_ 4 in MIB 

Table 10-109: Transmit Power Levels 

When Generated. This primitive is generated as part of the transmit sequence. 

Effect of Receipt. The receipt of this primitive by the PMD entity will cause the transmit power 
level to be modify. 

10.5.5.7 .PMD _FREQ.request 

Function. This primitive defines the frequency the PMD entity will use to receive or transmit 
data. Since changing the radio frequency is not an immediate function, this primitive serves also as 
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an indication of the start of this process. The completion of this process is dictated by other PMD 
specifications. 

Semantics of the Service Primitive. The primitive shall provide the following parameters: 

The CHNL_ID parameter can be one of the following values list in Table 10-U+ or 10-

When Generated. This primitive is generated by the PLCP whenever a change to a new 
frequency is required. 

Effect of Receipt. The receipt of this primitive by the PMD entity will cause the radio to change 
to a new frequency defined by the value of the CHNL_ID. 

10.S.S.B. PMD_RSSI.indicate 

Function. This primitive transfers a receiver signal strength indication of the physical medium 
from the PMD sublayer to the PLCP sublayer. This value will be used by the PLCP to performing 
any diversity or clear channel assessment functions required by the PLCP or other sublayers. 

Semantics of the Service Primitive. The primitive shall provide the following parameters: 

PMD_RSSl.indicate (STRENGTII) 

The STRENGTII parameter can be a value from 0-15. This parameter is an indication 
by the PMD sublayer of the value of the energy observed on the selected antenna. This value is 
used to generate the RSSI term in the PRY _DATA.ind(RXVECTOR) primitive and might also be 
used by any diversity function. Since RSSI is only used in a relative manner by MAC sublayer, 
this parameter is define to have 16 values that range from 0 through RSSI MaxM. The value zero 
is the weakest signal strength while RSSI MaxM is the strongest signal strength. 

When Generated. This primitive is generated continually by the PMD entity to transfer a receive 
signal strength indication to the PLCP. 

Effect of Receipt. The effect of receipt of this primitive by the PLCP is unspecified. 
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10.5.5.9. PMD_PWRMGNT.request 

Function. This primitive is used by the higher layers entities to manage or control the power 
consumption of the PMD when not in use. This allows higher layer entities to put the radio into a 
sleep or standby mode when not expecting to receive or send any data. 

Semantics of the Service Primitive. The primitive shall provide the following parameters: 

PMD_PWRMGNT.request (MODE) 

The MODE parameter can be one of two values: ON or OFF. When the value of the 
parameter is ON, the PMD entity will enter into a fully functional mode which allows it to send or 
receive data. When the value of the parameter is OFF, the PMD entity will place itself in a 
standby or low power mode. In the low power mode, the PMD entity is not expected to be able to 
perform any request by the PLCP nor is it expected to indicate any change in PMD state or status. 

When Generated. This primitive is delivered by the PLCP but actually is generated by a high 
layer management entity 

Effect of Receipt. Upon receipt of this primitive, the PMD entity will enter a fully functional or 
low power consumption state depending on the value of the primitive's parameter. 

10.5.5.10. PMD_SYNLOCK.indicate 

Function. This primitive is a indication by the PMD entity to the PLCP that the radio synthesizer 
is locked to the frequency specified by the PMD _FREQ primitive. 

Semantics of the Service Primitive. The primitive shall provide the following parameters: 

PMD_SYNLOCK.indicate (STATUS) 

The STATUS parameter can be one of two values: LOCKED or UNLOCKED. When the 
value of the parameter is LOCKED. the radio's synthesizer will be on the frequency specified by 
the PMD_FREQ primitive. When the value of the parameter is UNLOCKED, the radio's 
synthesizer frequency will not match the frequency specified in the PMD_FREQ primitive. 

When Generated. The primitive will be issued whenever the PMD entity is required to change 
channels or hop. The UNLOCKED value will always appear whenever the PMD_FREQ primitive 
is issued and the CHNL_ID value of that primitive doesn't match the current frequency of the 
synthesizer. The LOCKED value will be issued whenever the frequency of the synthesizer and the 
CHNL_ID value become matched. In the case which the radio's synthesizer is already at the 
frequency specified by PMD_FREQ primitive, the LOCKED indication will immediately be 
returned to the PLCP or high layer entity. 
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Effect of Receipt. The effect of receipt of this primitive by the PLCP is unspecified. 
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10.6. FHSS Physical Medium Dependent Sublayer 1.0M Bit 

10.6.1. 1 M Bit PMD Operating Specifications General 

In general, the PMD accepts Convergence Layer-service primitives and provides the actual means by which 
the signals required by these primitives are imposed onto the medium. In the Physical Medium Dependent 
sublayer at 'the receiver the process is reversed. The combined function of the transmitting and receiving 
Physical Medium Dependent sublayers results in a data stream, timing information, and receive parameter 
information being delivered to the receiving Convergence Sublayer. 

10.6.2. Requlatory Requirements 

Wireless LANs implemented in accordance with this standard are subject to equipment certification and 
operating requirements established by Regional and National regulatory administrations. The PMD 
specification establishes minimum technical requirements for interoperability. based up0n established 
regulations for Europe. Japan. and the USA at the time of the draft. These regulations are subject to 
revision. or may be superseded. Requirements that are subject to local geographic regulations are annotated 
within the PMD specification. Regulatory requirements that do not affect interoperability are not addressed 
within this standard . Implementers are referred to the following regulatory sources for further information. 
Operation in countries within Europe. or other regions outside Japan or North America. may be subject to 
additional or alternative National regulations. 

The documents listed below specify the current regulatory requirements for various geographic areas at the 
time the standard was developed. They are provided for information only. and are subject to change or 
revision at any time. 

Europe: 

Approval Standards: European Technical Standards Institute 
Documents: ETS 300-328. ETS 300-339 
Approval Authority: National Type Approval Authorities 

Approval Standards: Research and Development Center for Radio Communications (RCR) 
Documents: RCR STD-33 
Approval Authority: Ministry of Telecommunications (MKK) 

North America: 

Approval Standards: Department of Communications (DOC). Canada 
Documents: GL36 

Federal Communications Commission (FCC). USA 
Documents: CFR47. Part 15, Sections 15.205, 15.209. 15.247. 

Approval Authority: DOC (Canada), FCC (USA) 
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10.6.3. Operating Frequency Range 

A conformant PMD implementation shall be able to select the carrier frequency (Fc) from the full 
geographic-specific set of available set of carrier frequencies. Table 1O:ll"-w. summarizes these 
frequencies for a number of geographic locations: 

Lower Limit Upper Limit Regulatory Geography 

Range 

2.402 GHz 2.402 GHz 2.400-2.4835 GHz USA* 

2.402 GHz 2.480 GHz 2.400-2.4835 GHz Europe * 

2.473 GHz 2.495 GHz 2.471-2.497 GHz Japan* 

Table 10-110: Operating Frequency Range. 

* The frequency ranges in this table are subject to the geographic specific Regulatory Authorities 

10.6.4. Number of Operating Channels 

The number of transmit and receive frequency channels used for operating the PMD entity is 79 for the US 
and Europe and 23 channels for Japan. This is more fully defined in Tables 1O-13~ and 1O-14:-H of 
Section 1O.6.~4. 

Minimum* Hopping Set Geography 

75 79 USA* 

20 79 Europe* 

10 23 Japan * 

Table 10-1~t: Number of Operating Channels 

* The number of required hopping channels are subject to the geographic specific Regulatory Authorities 

10.6.5. Operating Channel Center Frequency 

The channel center frequency is defined in sequential 1.0 MHz steps beginning with the first channel, 
channel 2.402 GHz for the U.S.A. and Europe, as listed in Table 10-lJ~. The channel centers for Japan, 
starting at 2.473 GHz with 1 MHz increments, is listed in Table 1O-1~. 
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Channel # Value Channel # Value Channel # Value 

2 2.402 28 2.428 54 2.454 
3 2.403 29 2.429 55 2.455 
4 2.404 30 2.430 56 2.456 
5 2.405 31 2.431 57 2.457 
6 2.406 32 2.432 58 2.458 
7 2.407 33 2.433 59 2.459 
8 2.408 34 2.434 60 2.460 
9 2.409 35 2.435 61 2.461 
10 2.410 36 2.436 62 2.462 
11 2.411 37 2.437 63 2.463 
12 2.412 38 2.438 64 2.464 
13 2.413 39 2.439 65 2.465 
14 2.414 40 2.440 66 2.466 
15 2.415 41 2.441 67 2.467 
16 2.416- 42 2.442 68 2.468 
17 2.417 43 2.443 69 2.469 
18 2.418 44 2.444 70 2.470 
19 2.419 45 2.445 71 2.471 
20 2.420 46 2.446 72 2.472 
21 2.421 47 2.447 73 2.473 
22 2.422 48 2.448 74 2.474 
23 2.423 49 2.449 75 2.475 
24 2.424 50 2.450 76 2.476 
25 2.425 51 2.451 77 2.477 
26 2.426 52 2.452 78 2.478 
27 2.427 53 2.453 79 2.479 

80 2.480 

Table 10-1~: USA and European Requirements 

(Values specified in GHz) 
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Channel # Value Channel # Value Channel # Value 

73 2.473 81 2.481 89 2.489 
74 2.474 82 2.482 90 2.490 
75 2.475 83 2.483 91 2.491 
76 2.476 84 2.484 92 2.492 
77 2.477 85 2.485 93 2.493 
78 2.478 86 2.486 94 2.494 
79 2.479 87 2.487 95 2.495 
80 2.480 88 2.488 - -

Table 10-1~: Japan Requirements 

(Values specified in GHz) 

10.6.6. Occupied Channel Bandwidth 

Occupied channel bandwidth shall meet al l applicable local geographic regulations for 1 MHz channel 
spacing. The rate at which .the PMD entity will hop at is governed by the MAC. The hop rate. on the other 
hand. is a managed object with a maximum dwell time subject to local geographic regulations.Oeeupied 
ehanHel bandwidth sball meet all applieable reqW:rements issued by regulatory orgElfli:zatiofis for the 
geograpby of operation. 

10.6.7. Minimum Hop Rate 

The PMD entity will hop at a rate governed ey tHe MAC. Sinee tbe MAC ml:lst Have tHe aeility to maximize 
the l:Ise of eaeh hop interYal, the MAC ml:lst tell the PMD when to ho~, thl:ls defining the system ho~ rate. 

The minimum hop rate will be governed by the regulatory authorities. The minimum hop rate is 
specified by the number of channels visited divided by the total time spent on each of these channels. For 
the U.S.A., Part 15.247 of the Rules of the FCC states that a PMD must visit at least 75 channels in a 30 
second period: 

Number of Channels 75 (channels) 
= = 2.5 hops/second in U.S.A. 

Total Dwell Time 30 (seconds) 

10.6.8. Hop Sequences 

The hopping sequence of an individual PMD entity is used to co-locate multiple PMD entities in similar 
networks in the same geographic area and to enhance the overall efficiency and throughput capacity of each 
individual network. A frequency hopping pattern, Fx , consists of a permutation of all frequency channels defined in 
Tables 1O-1l~ and 1O-1~. For a given pattern number, x, the hopping sequence can be written as: 

Fx = {fx (I), fx (2), .. .fx (p)) 
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where, 

fx (i) = channel number (as defined in 10.6.4) for ith frequency in xth hopping pattern 
p = number of frequency channels in hopping pattern (79 for USlEurope, 23 for Japan) 

Given the hopping pattern number, x, and the index for the next frequency, i, the channel number shall be defined to 
be: 

fx (i) = [(i - 1) * xl mod (79) + 2 
= [(i - 1) * xl mod (23) + 73 

in US and Europe 
in Japan. 

Each of the F x contains each of the p frequency channels equally often. Given a pattern length of p and the 
criterion of minimal adjacent channel interference, the number of usable hopping sequences in a 
geographically co-located area that can be derived is: 

(0 - 1) - (2 .. E) (p - 13) 22 patterns/set for = = 
2k + 1 2k + 1 US and Europe (E = 6) 

(p - 11) 4 patterns/set for = = 2k + 1 Japan (E = 5) 

where k = the number of adjacent channel interferers on each side of the channel frequency and F is the 
minimum distance in frequency between contiguous hops. For the 802.11 compliant FHSS PMD in the 
USA and Europe, there are three sets of hopping sequences with 22 patterns per sequence that meet the 
criterion of one adjacent channel interferer on each side of the desired channel. The three sets of hopping 
sequences of 22 patterns each are listed Tables A, B, and C in the AnnexSeetioR 10.8. Similarly, there are 
three sets in Japan, except each set has four patterns as listed in Table Din the AnnexSeetioR 10.8. The 
channel numbers listed under each pattern refer to the actual frequency values listed in Tables 10-Q+ and 
1O-11~· 

10.6.9. Unwanted Emissions 

Conformant PMD implementations of this FHSS standard shall limit the emissions that fall outside of the 
operating frequency range, defined in Table lO-llQ of Section 1O.6 . .J.~, to the geographically applicable 
limitsregaiatioRs. Por the U.S.A., the Rales of the PeG parts 15.247, 15.205 aRa 15.209 are the applieaele 
regalatioRs that gO'lerR these emissioRS. Por JapaR, RGR SID 33 aRa for Bafofle, BTS 300328, are the 
apfllieaele regaiatioRs. 

10.6.10. Modulation 

The minimum set of requirements for a PMD to be compliant with the 802.11 FHSS PHY shall be as 
follows. 

The PMD shall be capable of operating using 2 level Gaussian Frequency Shift Key (GFSK) 
modulation with a nominal bandwidth bit-period (BT)=O.5. The PMD shall accept symbols from the set 
{{ I },{O} } from the PLCP. The symbol {I} shall be encoded with a peak deviation of (+f), giving a peak 

Copyright © 1993, 1994 IEEE. All rights reserved. Page43++9 I 
This is an unapproved IEEE Standards Draft, subject to change. 



May, 1995 DOC: IEEE P802.11-95/124N 

transmit frequency of (Fc+f), which is greater than the carrier center frequency (Fc). The symbol {OJ shall 
be encoded with a peak frequency deviation of (-f), giving a peak transmit frequency of (Fe-f). 

The peak frequency deviation, as shown in Figure1O-1,26 below shall be greater than 110 kHz 
relative to the nominal center frequency Fc' Fc is the average center frequency of the last 8 bits of the 
preamble prior to the unique word. The deviation shall be measured mid symbol. Maximum deviation is 
not specified, but modulation is subject to the occupied bandwidth limits of 10.6.5. 

The zero crossing error shall be less than +/- 118 of a symbol period. The zero crossing error is the 
time difference between the ideal symbol periods and measured crossings of Fc. This is illustrated in Figure 
10-1,26 below. 

Ideal Zero Crossing 

FC+f .......................... ~ 

Min. 
Deviation 

Time 
Min. 

Deviation 

Fc-f ........................ .. 

Zero Crossing Error 
Frequency 

Figure 10-1§6: Transmit Modulation Mask 

10.6.11. Channel Data Rate 

A compliant 802.11 FHSS PMD shall be capable of transmitting and receiving at a nominal data rate of 1.0 
Mbps. 
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10.6.12. Channel Switching/Settling Time 

The time to change from one operating channel frequency, as specified in section 1O.6.J~, is defined as 224 
usec. A conformant PMD is said to meet this switching time specification when the desired final operating 
channel center frequency has settled to within +/- 60 kHz of the operating channel center frequency as 
outlined in section 1O.6.J~. 

10.6.12.1. (Net Used) 

10.6.13. Receive to Transmit Switch Time 

The maximum time for a conformant PMD to switch the radio from the receive state to the transmit state 
and place the start of the first bit on the air shall be 19 usec. At the end of this 19 usec, the rf carrier shall 
be within 1 dB of its final transmit power level, and within the described modulation specifications. 

10.6.13.1. (Net Used) 

10.6.14. PMD Transmit Specifications 

The following section describes the transmit functions and parameters associated with the Physical Medium 
Dependent sublayer. In general, these are specified by primitives from the PLCP and the Transmit PMD 
entity provides the actual means by which the signals required by the PLCP primitives are imposed onto the 
medium. 

10.6.14.1. Nominal Frame Transmit Power 

The nominal transmit power ora frame is defined as the power averaged between the start of the fLrst 
symbol in the PLCP header to the end of the last symbol in the PLCP header. When in the transmit state, 
the transmit power shall be within 2dB of the nominal transmit power from the start of the first symbol in 
the PLPC header to the last symbol at the end of the frame. 

10.6.14.2. Transmit Power Levels 

Unless governed by more stringent local geographic regulations, the radiated emissions from compliant 
devices shall meet ANSI C95.1-1991 (latest revision) limits for controlled or uncontrolled environments, in 
accordance with their intended usage. In addition, all conformant PMD implementations shall support at 
least one power level with a minimum Equivalent Isotropically Radiated Power (EIRP) of 10 mW. 

10.6.14.3. Transmit Power Level Control 

If a conformant PMD implementation has the ability to transmit in a manner that results in the EIRP of the 
transmit signal exceeding the level of 100 mW, at least one level of transmit power control shall be 
implemented. This transmit power control shall be such that the level of the emission is reduced to a level 
at or below 100 mW under the influence of said power control. 

10.6.14.4. Transmit Spectrum Shape 

Transmitter shall pass a spectrum mask test. The duty cycle between Tx and Rx is nominally 50% and the 
transmit frame length is nominally 400 usec. The adjacent channel power, which is the sum of the power 
measured in a 1 MHz band, shall be either less than -70 dBm or a function of channel offset N from the 
assigned transmitter channel M. 
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The levels given in dBc are measured relative to the transmitter power measured in a IMHz channel centered on the 
transmitter center frequency. The adjacent channel power and the transmitter power for this section of the 
specification shall be measured with a resolution bandwidth of 100 kHz. with a peak detector and the 
measurement device set to maximum hold. 

Within the frequency band of 2.4 GHz to 2.4835 GHz, two failures are permitted providing they are less 
than -50dBc. 

10.6.14.5. Transmit Center Frequency Tolerance 

The PMD shall have a transmit center frequency accuracy. as measured from Fc, of ± 60 Khz. 

10.6.14.6. Transmitter Ramp Periods 

The transmitter shall go from off to within 2 dB of the nominal transmit power in 8 usec or less. The 
transmitter shall go from within 2dB of the nominal transmit power. to off (less than -5OdBm) in 8 usec. or 
less. 

10.6.15. PMD Receiver Specifications 

The following section describes the receive functions and parameters associated with the Physical Medium 
Dependent sublayer. In general, these are specified by primitives from the PLCP and the Receive PMD 
entity provides the actual means by which the signals required by the PLCP primitives are recovered from 
the medium. The PMD sub layer monitors signals on the medium and will return symbols from the set 
{ { 1 }. {O} } to the PLCP Sublayer. The signal leakage when receiving shall not exceed -45 dBm peak in the 
operating frequency range. 

10.6.15.1. Input Dynamic Range 

The PMD shall be capable of recovering a conformant PMD signal from the medium, as described in 
related sections, whose level at the output of the antenna is between -80 dBm (defined as minimum 
sensitivity) and -to dBm (defined as maximum allowable input level). A conformant PMD shall maintain a 
PERBER of less than or equal to to-2~ over this dynamic range. 

10.6.15.2. Receive Center Frequency Acceptance Range 

An 802.11 FHSS compliant PMD shall meet all specifications with an input signal having a center 
frequency range of ± 60kHz from nominal. 

10.6.15.3. Clear Channel Assessment Power Threshold 

The PHY shall. in the presence of any 802.11 compliant FH PMD signal above -85 dBm, signal busy with 
a 90% probability in detection of the preamble within the CCA assessment window. The PHY shall, in the 
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presence of any 802.11 compliant FH PMD signal above -65 dBm. signal busy with a 70% probability for 
detection of random data within the CCA assessment window. This specification applies to a PMD 
operating with a nominal EIRP of <100mW. A compliant PMD operating at a nominal output power 
greater than lOOmW shall use the following equation to define the CCA threshold. Pt represents Transmit 
Power. 

CCA Threshold (Preamble) =-85dBm -(5*loglO(Ptll00mW»dBm 

CCA Threshold (Random Data) = CCA Threshold (Preamble) + 20 dB 

10.6.1 &.3.1. Ramp Up Period 

lfle pHrpose of a eonfofmant PMD Ramp Up TitJIe PeaoE! is to eontrol ~e Fate of ehaRge of the amplituEle 
of tAe tr6flSmft sige&:i dl:lriag its transition to ~e desired steady stale tr8flSmil output le','el. TAe ramp I:Ip 
period is defined as a windo' .... eoasistiRg of g I:Isee and is gOyerRe9 by tAe mask of PigHre 10 1 g. 

lfle followiRg states are defiReEl by Hle mBsk ofEliRgFam figl:lFe 10 18. TAe tfaflsmitter is eonsiElefed "off' 
(i.e. less thRR 50 dBfft BIRP) at tAe st8ft of tAe first 1 I:Isee period aRd is less tARa 0 dBm at tAe ead of the 
first 1 usee period. The Ol:ltput level at tAe ead of the se'l'eatA 1 Hsee period is within 3 dB of the desired 
steady state tr8ftsmit po Vier level and within 1 dB at tAe end of the eigAtft 1 usee period. 
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RF Level 

adBm 

-50 dBm 

Off State 

o 

8 usee of Ramp Up Segment 

Figure 10 18: Ramp Up 

10.6.16.3.2. Ramp Down Period 

+/-50 mW 

+/-25 mW 

Steady-State 
Transmit Power 

.:rAe lltlfl"ose of 8 confermant PMD RftfflfJ DOVln Tiffte Perioe is to canlTal the rate of eAftftge of t.Ae 
aEFIfJlitl:lee of the transmit sigftal during its transition to ~e eesired steady state transmit output level. The 
ramp dO'liR ~rioe is defined as a wiRea"'" eoftsistjng of aft 8 tlsee period anEi is go·t'emeEi ey ~e maslc of 
figUfe lQ 19. 

The follo· .... ing states are defifted i:ly the mask of figure lQ 19. The transmitter is considered "off' (i.e. less 
than 5Q eBm EIRP) at the start of the first 1 usee porioe ane is less thaft Q eBffl at the ena of the first 1 
usee. The output le't'el at the end of the seveftth 1 usee period is within :3 dB of the desired steady state 
transmit po Vier le't'el aHd within 1 dB at the end of the eighth 1 usee period. 
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o 
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Segment 

Figure 1019: Ramp Den',m 

10.6.15.4. Minimum Receiver Sensitivity 

RF Level 

OdBm 

-50 dBm 

7 

Minimum sensitivity is defined as the minimum signal level required to produce a PERBeR: of 10-2,5. The 
PMD shall have the minimum sensitivity be less than or equal to -80 dBm across the operating frequency 
range specified in 10.6.2. 

10.6.15.5. Intermodulation 

Intermodulation protection (IMp) is defined as the ratio of the desired signal strength toto ffteasl:lfed 
seflsiti'/ity of the minimum amplitude of one of the-two equalle¥el-interfering signals at 4 and 8 MHz 
removed from center frequenc~, both on the same side of center frequency, that cause the PERBeR: of the 
receiver to be increased to 10-_,5, when the desired signal is -77 dBm3 dB above seflsiti'lity. Each 
interfering signal is modulated with the FH PMD modulation uncorrelated in time to each other or the 
desired signal. ThePMD shall have the IMp for the interfering signal at 4 and 8 MHz be greater than or 
equal to 30 dB. 
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10.6.15.6. Desensitization 

Desensitization (Dp) is defined as the ratio to measured sensitivity ofthe minimum amplitude of an 
interfering signal that causes the PERBER at the output of the receiver to be increased to 10-~~ when the 
desired signal is -77 dBm. The interfering signal shall be modulated with the FHSS PMD modulation 
uncorrelated in time to the desired signal. The minimum Dp shall be as given in Table 1O-1~4. The 
sprectral purity of the interferer shall be sufficient to ensure that the measurement is limited by the receiver 
performance. 

Interferer Frequency DPMinimum 

M=N+/-2 30dB 

M=N+/-3 or more 40dB 

Table 1O-1§4: 1 M Bit Desensitization 

*M is the interferer frequency and N is the desired channel frequency 

10.6.16. Operating Temperature Range 

Two temperature ranges for full operation compliance to the FH PHY are specified. Type 1 is defined as 0° 
to 40° C is designated for office environments. Type 2 is defined as -30° to 70° C and is designated for 
industrial environments. 
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10.7. FHSS Physical Medium Dependent Sublayer 2.0M Bit 

10.7.1. Introduction 

The following section defines the requirements for implementing the FHSS PHY 2.0M bit PMD. Since 
many of the requirements of this PMD are the same as the 1.0M bit PMD, this section only identifies the 
specifications where the two PMDs differ. When the specifications are the same, these specifications will 
be contained in section 10.6. 

10.7.2. Requlatory Requirements 

See section 10.6.2 

10.7.3. Operating Frequency Range 

See Section 1 0.6.J~ 

10.7.4. Number of Operating Channels 

See Section 1O.6.~ 

10.7.5. Operating Channel Center Frequency 

See Section 1O.6.~4 

10.7.6. Occupied Channel Bandwidth 

See Section 1O.6.QS 

10.7.7. Minimum Hop Rate 

See Section 10.6.16 

10.7.S. Hop Sequences 

See Section I 0.6.~+ 

10.7.9. Unwanted Emissions 

See Section 10.6.28 

10.7.10.4 Level GFSK Modulation 

For a FHSS 2MB/sec PMD, the modulation scheme shall be 4 level Gaussian Frequency Shift Keying (4GFSK), 
with a nominal symbol-period bandwidth product (Bn = 0.5. The four level deviation factor, defined as the 
frequency separation of adjacent symbols divided by symbol rate, h4, shall be related to the deviation factor of the 
2GFSK modulation, h2, by the following equation: 

h41h2 = 0.45+/-0.01 
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An incoming bit stream at 2 Mb/sec will be converted to 2 bit words or symbols, with a rate of 
Fclk=IM symboVsec. The first received bit will be encoded as the left most bit ofthe symbol in the table 
below. The bits will be encoded into symbols as shown in J)able 1O:1~ below: 

1 Mbitlsec, 2-GFSK 

Symbol Carrier Deviation 
1 112 * h2*Fclk 
0 -112 * h2 *Fclk 

2 Mbitlsec, 4-GFSK 

Symbol Carrier Deviation 
10 3/2 * h4*Fclk 
11 112 * h4*Fclk 
01 -112 * h4*Fclk 
00 -3/2 * h4*Fclk 

Table 1O-1~. Symbol Encoding into Carrier Deviation 

*Note: The frequency deviations shown in the Itable 1O-1~ are achieved by symbols being surrounded by 
identical symbols; in actual data stream the instantaneous deviation will vary due to Gaussian pulse shaping. 

The modulation error shall be less than +1-15kHz at the mid symbol time for 4-GFSK, from the frequency 
deviations specified above, for a symbol surrounded by identical symbols, and less than +1-25 KHz for any symbol. 
The deviation is relative to the nominal center frequency of the RF carrier. For definition purposes, the nominal 
center frequency is the mid frequency between symbols 11 and 01. The nominal center frequency shall not vary 
greater than +1-1OkHzlmsec, from the start to end ofthe 4GFSK data word. H4, measured as a difference between 
the outmost frequencies, divided by 3, divided by 1 MHz, should have a minimum value of 0.140. The ratio h41h2 
will be 0.45+1-0.01. The peak to peak deviation h2 of the 2-GFSK is measured in the middle of 0000 and 1111 
patterns encountered in the unique word in the PHY header. Symbols and terms used within this section are 
illustrated in the figure 1O-16W below: I 
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Frequency 

h2 

2GFSK, PHY 
HEADER 

Unique Word 
1111 

oooa 

Symbol Time Intervals 

Modulation Error 

Time 

Figure 1O-1~. 4 Level GFSK Transmit Modulation 

10.7.10.1. Frame Structure for HS FHSS PHY 

Nominal 
Center 

Frequency 

The HS FHSS PHY frame consists of PLCP preamble, PLCP header and PLCP _PDU. The PLCP 
preamble and PLCP header format are identical to 1 Mbit PHY, as described in 10.3.2. The PLCP _PDU is 
transmitted in 2GFSK, 4GFSK or higher format, according to the rate chosen. The rate is indicated in a 2 
bit field in a PLCP header, having value of 1 or 2 bits/symbol (or Mbitlsec). 

The PLCP _PDU is transmitted as 4 level symbols, with the amount determined by 
number_oCsymbols = (number_oCMPDU_bytes*8)/rate. 

The input bits are scrambled according to method in 10.3.2.3. 

The scrambled bit stream is divided into groups of rate (lor 2) consecutive bits. The bits are mapped into 
symbols according to Itable 10-1~. 

A Bias suppression algorithm is applied to the resulting symbol stream. The bias suppression algorithm is 
defined in 10.3.2.3, figs. 10-5,10-7a. A polarity control symbol is inserted prior to each block of 32 symbols 
(or less for the last block). The polarity control signals are 4GFSK symbols 10 or 00. The algorithm is 
equivalent to the case of 2GFSK, with the polarity symbol 2GFSK '1' replaced with 4GFSK symbol 10, and 
the 2GFSK polarity symbol '0' replaced with a 4GFSK symbol '00'. 
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10.7.11. Channel Data Rate 

The FHSS 2M bit per sec PMD will be capable of transmitting and receiving at a nominal data rate of 2.0 
Mbps and 1 Mbps. 

10.7.12. Channel Switching/Settling Time 

See Section 1O.6.1~h 

10.7.12.1. TFansmit to Reeeive Switeh Time 

See Seetien IQ.6.12 

10.7.13. Receive to Transmit Switch Time 

See Section 10.6.13 

10.7.13.1. OpeFating Channel A'/ailability 

See Seetien W.6.14 

10.7.14. PMD Transmit Specifications 

See Section 1O.6.1~ 

10.7.14.1. Nominal Frame Transmit Power 

See Section 10.6.14.1 

10.7.14.2. Transmit Power Levels 

See Section 10.6.14.2+6 

10.7.14.3. Transmit Power Level Control 

See Section 10.6.14.3-l+ 

10.7.14.4. Transmit Spectrum Shape 

See Section 10.6.14.4+8 

10.7.14.5. Transmit Center Frequency Tolerance 

See Section 1O.6.14.5.J.9 

10.7.14.6. Transmitter Ramp Periods 

See Secion 10.6.14.6 

10.7.15. PMD Receiver Specifications 

See Section 1O.6.15~ 
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10.7.15.1. Input Dynamic Range 

The PMD implementation shall be capable of recovering a conformant PMD signal from the medium, as 
described in related sections, whose level is between -75 dBm (defined as minimum sensitivity) and -10 
dBm (defined as maximum allowable input level). 

10.7.15.2. Receive Center Frequency Acceptance Range 

See Sections 1O.6.l5.2~ 

10.7.15.3. Clear Channel Assessment Power Threshhold 

See Sections 1O.6.15.3~ 

10,7.16.3.1. Ramp Up Period 

See SeetisRs 10.6.24 

10.7.16.3.2. Ramp Dawn Period 

See Seetisns 10.6.25 

10.7.15.4. Minimum Receiver Sensitivity 

Sensitivity is defined as the minimum signal level required to produce a PERBBR of 1O-2.~. ThePMD shall 
have the minimum signal level be less than or equal to -75 dBm across the operating frequency range 
specified in 10.6.2. 

10.7.15.5. Intermodulation 

Intermodulation protection (IMp) is defined as the ratio to -77 dBm of the minimum amplitude of one of the 
two equal level interfering signals at 4 and 8 MHz re~oved fro~ center frequen,?, both on the ~ame ~ide of 
center frequency, that cause the PERBBR of the receIver to be mcreased to 10-2. ,when the deSIred sIgnal 
is -72 dBm. Each interfering signal is modulated with the FH 1Mb/sec PMD modulation uncorrolated in 
time to each other or the desired signal. The FHSS 2Mb/sec PMD shall have the IMp for the interfering 
signal at 4 and 8 MHz be greater than or equal to 30 dB . 

10.7.15.6. Desensitization 

Desensitization (Dp) is defined as the ratio to measured sensitivity of the minimum amplitude of an 
interfering signal that causes the PERBBR of the receiver to be increased to 1O-2.~ when the desired signal 
is -72 dB (3 dB above sensitivity specified in section 10.7.26). The interfering signal shall be modulated 
with the FHSS PMD modulation uncorrolated in time to the desired signal. Dp shall be greater than or 
equal to the valuesfigufes given in Table 10-116 below: 
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Interferer Frequency DPMinimum 

M=N+/-2 24dB 

M=N+/-3 or more 35dB 

Table 10-1ZS: 2M Bit Desensitization 

*M is the interferer frequency and N is the desired channel frequency 

10.7.16. Operating Temperature Range 

See Section 10.6.16 
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Table B HS!3!3iftg Seql:leftee Set:2 

PatteFR 

Inda 8 H 14 .J.1 20 ~ 2ft 29 J2 JS J8 

I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

2 .w H -le W ~ ~ ~ M ~ :?;+ 4Q 

~ +8 ~ ~ ~ ~ 48- ~ 6Q ae n +& 
4 U; ~ 44 ~ ~ ++ .gg .w w ~ :?;+ 

S ~ 46 ~ 1{} 3 H R- 39 M @ +§. 

(; ~ fH. n g. ~ 38- ~ 68- 4 W ~ 

'+ $() 68- '+ ~ 43 6+ '+9 +8 ~ ~ n 
8 ~ '+9 U ~ @ ~ U; 41- 68- .w M 
J) ae -l-l ~ .s9 4 ~ ~ '+6 U ~ @ 

lO '+4 ~ 49 '+6 ~ M +& U; ~ .gg ~ 

H 3 33 @ -l4 44 '+4 ~ ~ e ~ ae 
y -l-l 44 ++ M 64 +8 M ~ 38- ++ ~ 

H W ~ +2 48- ~ 41- ++ ~ 1{} R- @ 

14 R- ae U; M ~ 64 ~ @ ~ ~ ~ 

IS ~ ++ 4() 3 ~ g. $() H ~ +8 6Q 

l6 43 9 ~ ~ M M '+6 ~ .g ~ W 
.J.1 M ~ 68- :?;+ e ~ ~ ++ 4Q 9 fH. 
IS .s9 M 3 ~ U; ++ 49 U n 44 -le 
19 at- ~ H ++ 46 U +§. $() ~ '+9 ~ 

20 +§. ~ M 9 ae 44 ~ '+9 fH. ~ H 
U 4 64 ~ U; '+ at- 48- ~ .w 1{} M 
~ +2 +§. .s9 43 R- -l-l '+4 ~ ~ U; .w 
~ ~ '+ '+3 6Q 41- ~ U .g '+4 6+ 48-
24 ~ +8 g. ++ at- fH. 41- 31- R- H '+ 
U ~ ~ ~ H .g .gg '+3 ae .s9 ~ ~ 

2ft 44 4Q ~ 32 ~ ~ ~ -le +2 g. 4 
2'+ ~ M $() 49 48- 41- 46 ~ 44 43 ~ 

28 6Q ~ 64 ae 68- 1{} n '+4 '+6 +& .gg 

29 68- '+3 +& 4 9 -l4 W ~ ~ ~ 39 
J() '+6 ~ H U ~ 31- ~ ~ 6+ @ ++ 
M ~ -le R- 38- 49 6Q ++ 3 -l4 ~ ~ 

J2 H R- 41- ~ @ 4 +8 32 46 6Q '+4 
33 U 38- ~ n .w R- 44 6+ +& -le 33 
34 ~ 49 @ .w ~ $() 1{} -l-l M M ++ 
JS 31- 6Q 4 R- $() '+3 H 4() @ '+ ~ 

~ ~ ++ +8 44 1{} H 43 @ -le ~ 68-
2/1 ~ 3 32 6+ -l-l 4Q @ W 48- ++ R-
J8 6+ -l4 46 +& M @ -le 48- .gg 33 M 
39 @ ~ 6Q -le M '+ ~ ++ 33 68- ~ 

40 ++ ~ '+4 33 ++ ~ 68- R- M ~ ~ 
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Table 8 Happing SeflHeftee Set 2 eafttiftuea 

PatteFR 

IRda 41 44 41 SO .g S6 .;9 Q 6S ~ 11 

41 62 ~ M R- eg ~ +l- 33 +4- % ++ 
G ~ 68 ~ ++ ~ '+ M M eg ~ 69 
4Q M ~ 8{) 48 M @ M +& 46 -l4 9l-
44 R- ++ 48 -l9 69 4Q H 9l- ~ ~ ~ 

~ e8 ~ M 69 ~ H +Q 44 -l% +l- # 
4(t ~ '+ @ 4G H ~ W R- 4 eg ~ 

41 +l- M M -l-l +Q W ~ .w 69 49 ~ 

48 ~ M +& 9l- 44 R- .w ~ ~ ~ U 
49 +4- eg 46 ~ -l% 4 69 ~ 41- R- H 
S9 % ~ -l4 ~ +l- eg 49 ~ R- M ~ 

Sl ++ 69 9l- ~ # ~ ~ U H ~ =1-6 
sa ~ M ~ ~ -l9 -l4 9 4 +& ~ eg 

Q 8{) +& =1-6 +4- ~ +Q eg ee 64- 62 eg 

S4 ~ ~ 44 # 46 4+ 48 49 W M ~ 

SS 4 8 H M ~ ~ ~ ~ % 4Q 44 
S6 # ~ @ ee ~ 8{) 8 ~ ~ ~ % 
~ '+ H R- ~ 4+ ~ 6+ ++ 8 -l% ~ 

S8 48 9l- +4- 8 U M 4+ eg ~ '+ ~ 

.;9 .w ~ ~ ~ +4- H R- ~ @ ~ H 
~ M +Q .w ~ 48 6+ '+ ~ # 64- 4 
Q. H ~ ~ +9 ~ 44 ee 9 M ~ ~ 

Q ~ +9 ~ W ~ U 46 +l- H ~ 6+ 
63 M 44 ~ U 49 ++ ~ ~ ~ M @ 

(;4 ~ 9 4Q +l- ~ ~ (; ~ eg ~ M 
6S -l9 ~ 8 ~ =1-6 M M ~ ~ 9 ~ 

66 eg -l% ~ H W 8 # ~ 4G ++ ~ 

61- ~ 62 ~ @ ~ 64- ~ M ~ ee R-
~ @ R- +Q M ++ 41- ~ 48 H ~ -l9 
M ~ +l- ~ ~ M -l% 64- M ++ 44 -l-l 

10 ee % (; ~ ~ +4- 44 -l4 @ ~ ~ 

11 ~ 8{) ~ ~ +& M ~ =1-6 49 ~ +4-
.n 69 # U =1-6 ~ ~ 4 @ ~ -l-l ee 
n M .w eg 4+ ~ ~ @ ~ U +9 ~ 

+4 ~ ~ % -l% +9 9l- ~ ~ '+ eg W 
;S M -l9 4 e8 ~ ~ ~ 8 ~ ~ ~ 

;6 ~ @ M ~ R- ~ ~ +Q ~ 46 M 
n ~ ~ -l9 .w 8{) +l- 62 ~ 44 ~ ~ 

-18 +& ~ ee eg ~ 48 ~ % ~ ~ -l% 
+9 4Q ~ M M ~ ~ ~ -l9 M H .w 
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Table C HSf'f'iftg SeE}HeftCe Set 3 csfttiftl:lea 

PatteFO 

Jnt:Ia G ~ 48 M S4 51 (to ~ " 69 n 

4l ~ 64- U; fH. ~ :ro ~ ~ ~ ::;tj ~ 

G M ~ 14 ~ 4 4& ~ ~ ~ 66 M 
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!1t -l9 +l 44 H 69 e, H fH. 4Q H M 
n el ~ ~ 6& 44 ~ ~ $-I- ~ ~ ~ 

n ~ ~ el 4Q -l9 11- ~ ~ -l4 ~ $-I-

-14 66 4& ~ ~ ~ ~ ~ -l9 &Q ~ 44 
1S ~ -l4 1& ~ 4& ~ -!& ~ fH. ~ ~ 
1{t +l- ~ 41- ~ ~ H 1& 66 M e, ~ 

11- 34- ~ -M 1- 11- 6& ~ W 4-l- ~ ~ 

-18 ::;tj :ro 64- ~ ~ 4e 4Q 34- ~ ~ -M 
;9 ~ ~ ~ ~ ~ ~ U -l& H ~ 9 
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Table D He~~iftg Seqlieftee feF Ja~aft 

PatteFR 

SeH Set-1 .set-J 

IndeJi (; 9 Y -lS ;. ~ !.J t(; 8 tl 14 ±1 

-1 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

2 +9- ~ ~ 88 ~ ~ 8e .gg 8+ -84 81 9Q 

~ ~ 94- +4 ~ 81 W +e ~ .gg % +8 84-
4 94- ++ 8e % 94 ~ .gg fS. +4 ~ ~ +8 
S +4 8e fS. 81 +8 9Q +9- 94- ~ 94 ~ % 
(; ~ % 81 +9- ~ ++ ~ 84- 9Q ~ +4 .gg 
;. 8e 8+ +e 94 ~ 81 ~ ++ fS. W 88 ~ 

8 ~ 9Q 88 8e +e +4 % W ~ 8+ +9- ++ 
9 fS. +e ++ +8 ~ 84- ~ 8e 94- ~ W 94 
~ 8+ ~ .gg W 9Q 94 fS. +9- +e ~ 84- 88 
tl 81 94 +8 ~ +4 8+ 88 % 84- 94- fS. ~ 

Y W ~ 9Q ++ 8+ 94- +8 88 ~ +9- .gg +e 
!.J +e .gg +9- ~ 88 +8 94- 8+ ++ 9Q ~ W 
14 ~ fS. 94- 84- % 88 8+ +4 ~ +8 94 81 
-lS 88 84- ~ +e +9- fS. 94 9Q W .gg ~ 8+ 
t(; 94 W ~ 94- 8e ~ 84- ~ +8 ++ +e fS. 

±1 ++ +9- 8+ ~ W % +4 +e 8e 88 9Q ~ 

18 ~ 88 93 fS. ++ ~ 81 ~ 94 +e 8+ 8e 
19 .gg +4 ~ 9Q 84- ~ ++ ~ +9- 81 % ~ 

20 % ~ 94 ~ 94- +9- 9Q +8 81 fS. 8e +4 
U +8 ~ ~ +4 fS. .gg ~ 94 % 8e ++ 94-
~ -84 +8 % .gg ~ +e w 81 ~ +4 94- ~ 

~ 9Q 81 84- 8+ .gg 8e ~ ~ 88 ~ ~ +9-
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10.9.FI-ISS PI-IY Management Information 8ase 

10.9.1.lntrodustion 

The feLiowiftg is die Malmgemeftt lflrormatieR Base for die FrequeRcy HeppiRg Spread Spectrum PHY. 

10.9.2. FHSS PHY Management Information 8ase Definitions 

10.9.2.1. FHSS PHY Attributes 

10,9.2.1.1. agPhyOperation grp 

oPHY TYfle 
~~r Gee SUflflorted 
aGee_USA 
aGeo JafJaft 
aGee BUfOfJe 
aCCA_Methed 
aCCA_MaxP _Dec Time 
aCCAj.sffiftC Time 
aCCA Decay Time 
aRxTx_Switch_Time 
aTxRx_S","itch_ Time 
aTxROIHfJ Oft Time 
aTxROIHfJ_ Ofe Time 
aTx RP Delay 
aRK RP Delay 
aTx_PLCP _Delay 
aRx CII, Rc'lY Delay 
aTxRx_ Ttlfftarouftd_ Time 
aRxTx_ Thfnareuad_ Time 
aMACj.ek_Delay 
aTlf_SIPS 
aRx_SIPS 
aSlocTime 
aMPDU Maximum Leagth 
aMPDU Ctlffeftt Max Length 

10.9.2.1.2. agPhyRate_grp 

~f StlfJflorted Rates 
aRate_ lMHz 
aRate3MHz 
aBSS_Basie3ate 
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10.9.2.1.3. agPhyAntenna grp 

aNbr SllflflOftee ARteRRa 
aARteRRa ORe Tyfle 
aARteRRa Two T)'fle 

10.9.2.1.4. agPhyPower grp 

aNbr Sllflfloftee Pov .. er Le'lels 
aTx_Pwr LvII 
aTJ<_PwcL'Il_2 
aTJ<_PwCLvl_3 
aTx_P ..... r_LyC 4 
ftCIiHeRCTJ<_PwrLyl 

10.9.2.1.6. agPhyHopping grp 

aCliHeRCChaRRel3D 
aCIiHeRt COIiRtry Coee 
aHofl Time 
a:MftX_D' .... eH_Time 
aCHHeRcDwelCTime 
aSYRthesi~er Loekee 

10.9.2.2. FHSS PHY Objest Class 

PHY M,"'.NAGED OBJECT CLASS 
DBRIVBD PROM "ISO/IBC 10165 2":tofl; 
CHARACTBRlhBD BY 

flPHY 885e PACKAGE 
BEHAVIOR 

ePHY ease BEHAVIOR 
DEffimD AS "The PHY objeet elass flroviees the ReeeSStl:fy SHflflOft 
for the timiRg iRfflrmatioR, rate SHflflort, aRteRRft eefiRitiOR, aRe flower 
le .. 'el iRroHRatioR whieh may "'acy from PHY to PHY aRe frem STA to 
STA to ee eommHRieatee to Hflfler layers." 

ATTRIBUTeS 
aPHY T}'f3e GET, 
~Jl3r Geo SI:If3porteEi GET, 

GIn, 
aGee JOf3!lR GET, 
aGee El:JfOfle GBT 
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aCCA Deeay Tiffie 

aTKRafl:lj:) Oft Time 
ailRaffij:) Off Tiffie 
aTlI: R.'" Delay 

aT)t PLCP Delay 
aRK Clk Revy Delay 
aTKRK THfftarel:lftEC Tiffie 

aMAC Aelc DeJay 
ail SIFS 

aMPDU Maxiffil:lffi 

aNbr SI:Ij:)j:)erteEl Rates 
aRate IMHz 
sRale 2MHz 

aAftteftfta Ofte TYf3e 
aAateaaa Twe TYf3e 
aNbr SI:If3f3erted Pe\yer Levels 

aCl:lrreat Cl=laft:Bel ill 
aCI:IHeftt Cel:lfttry Cede 
aHep Time 

aCl:IHeftt D\vell Tiffie 
aSyftthesi:ler Leeked 

ATTRIBUTE GROUPS 
agPhyOperatieft::::gFfl, 
agPhyRate:::grp, 
agPRyAateftfta:$Ffl. 
agPhyPewer::gFfl. 
agPh~,.HeppiRg::::gFfl 

,.:\.CTIONS 
aePHY _iftit, 
aePHY 3eset; 

NOTIFICATIONS 
ft6fte 

DOC: IEEE P802.11-95/124N 

GBT. 
GET. 
GET 
GET, 
GET, 
GET. 
GET, 
GET, 
GET. 
GET, 
GET. 
GET, 
GET, 
GET. 
GBT RBPLAC£. 
GET. 
GET 
GET. 
GET, 
GET REPLACE. 
GBT. 
GET, 
GET. 
GET REPLACB 
GET, 
GET, 
GET, 
GET, 
GET, 
GET 
GET. 
GET, 
GET REPLACE, 
GET. 
GET REPLACE, 
GET. 
GET, 
GET REPLACE 
GET, 

REGISTERED AS ( ise(l) ffieffiber bedy(2) I:Is(840) ieee802aetll(xxxx) PHY(l) I; 
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10.9.2.3. FHSS PHY Attribute Group Templates 

10.9.2.3.1. agPhyOperation grp 

PkyRate::grp ATIRIBUTE GROUP 
GROUP ELEMENTS 

aPHY TYfle 
~r Ges SUflflsrted 
aGes_USA 
aGes J8flaft 
aGee Eurefle 
aCCA_Metked 
aCCA_MaxP _Det_ Time 
aCCAj\smftC Time 
aCCA Deeay Time 
aRxTh_Switek_ Time 
aThRJ(_Switek_ Time 
a1)(RftIftfJ Oft Time 
aTxRftIftfJ Off Time 
aTx RP Delay 
aRx RP Delay 
aTh PLCP Delay 
aRx Clk Reyy Delay 
aTxRx_ ThrftareuRd_ Time 
aRxTh_ Turftareuftd_ Time 
~4'AC Aek Delay 
aTx_SIPS 
aRx_SIPS 
aSleCTime 
~PDU _M8:Ximum 
~PDU_Cl:fffeRcMax 

REGISTERED AS ( ise(1) memBer Bedy(2) us(840) ieee802deU l(xxxx) flky(1) PkyRate::::grp(O) 1; 

10.Q.2.::J.2. agPhyRate grp 

PkyRate::grp ATIRIBUTE GROUP 
GROUP ELEMENTS 

~r SUflflsrted Rates 
aRate_lMHz 
aRate 2MHz 
aCuffeRCBiCrate 

REGISTERED AS ( ise(I) memBer Bed)·(2) l:fs(840) ieee802deH 1 (xxxx) flky(l) PkyRate::g£fl(l) I; 
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10.9.2.3.3. agPf:'tyAntenna grp 

PhyRat~rp ATIRIBUTB GROUP 
GROUP ELEMENTS 

aNBr Sl:IflfleHed ARteRRa 
~.RteRRa ORe 1'yfle 
~.RteRRa Twe 1'yfle 

REGISTERED AS [ ise(1) memBer Bedy(2) I:Is(840) ieee802deH 1 (XXlI:X) flhy(l) PhyRat~rp(2) J; 

10.9.2.3.4. agPf:'tyPo'l.o'er:::9rp 

PhyRat~rp ATIRIBUTB GROUP 
GROUP BLEMENTS 

aNbr SHflperteti Pewer Levels 
wCPwCL¥I_ l 
wl_Pwr_Lyl_2 
aTx_PwcL¥I_3 
aTx_Pwr L~'l 4 
aC8rreRC Tx_PwrL¥1 

REGISTERED AS [ ise(l) memBer Bedy(2) 8s(840) ieee802detll(xxxx) flhy(l) PhyRat~rp(3) J; 

10.9.2.3.&. agPf:'tyl-iopping grp 

PhyRa~£fI ATIRIBUTB GROUP 
GROUP ELEMENTS 

aC8rreRt ChaRRel ID 
aC8rreRt Cel:lRtry Cede 
aIIefl Time 
aM&JcDwell_ Time 
aC8rreRCDwell_ Time 
aSYRthesizer Leeked 

REGISTERED AS ( ise(l) memBer Bedy(2) 8s(840) ieee802detll(xxll:X) flh~'(1) PhyR:at~rp(4) J; 
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10.9.2.4. FHSS PHY Attribute Templates 

10.9.2.4.1. aPHY Type 

PHY Ty~e ATfRIBUTE 
WITH APPROPRL'\~TE SYNTAX 

Iftteger; 
BeHAVIOR DBFINED AS 

"This idefttifies the PHY Ty~e sl:l~~orted ey the auaehed PLCP aftd PMD"; 
ReGISTEReD AS 

( iso(1) memeer eedy(2) I:Is(840) ieee802dotl l(xxxx) PHY(l) auriel:lte(7) PHY Ty~e(l) I; 

10.9.2.4.2. aNbr entry Supported 

!,ler Cftff)' SI:I~~orted ATfRIBUTE 
WITH APPROPRIATE SYNT..,\X 

Iftteger; 
BeHAVIOR DePI!'mD AS 

"There fife differeflt o~eratioRal reEilliremeRts de~eRdeflt Oft the geographiealloeetioR. This 
att:riellte iftEiioates tHe ftl:lmber of geegreflhieal loeshefts Sa13fl0rted by this imfllemefttatioR."; 

ReGISTEReD AS 
( ise(l) memeer eody(2) I:Is(840) ieee802dotll(xxxx) PHY(I) atkiel:lte(7) 
Nbr Cftlfy SI:I~florted(2) I; 

10.9.2.4.3. aGeo_USA 

Gee USA ATTRIBUTE 
WITH APPROPRIATB SYNTAX 

Booleaft; 
BeHAVIOR DBPINBD AS 

"","oft iAdieatioR whether OF ROt the PHY impJemeRl:.atioft Sl:lpports the operational reql:lirements of 
the USA "; 

ReGISTEReD AS 
( iso(l) memeer body(2) I:Is(840) ieee802dotll(xxxx) PHY(l) atlfiel:lte(7) Geo USACH I; 

10.9.2.4.4. aGeo Japan 

Geo Jepaft ATfRIBUTE 
WITH APPROPRIATE SYNT..'\~X 

Booleftft; 
BeHAVIOR DePINBD AS 
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"Aft iftdieatioft whe~er or ftot the e\:lHeftt PHY implemefttatioR s\:lpports the operatioRal 
ref}\:Iiremeftts of Japaft "; 

RBGISTBRBD AS 
( iso(1) member Body(2) \:Is(840) ieee802dotll(xxu) PHY(1) attriB\:Ite(7) Geo Japaft(4) ); 

10.9.2.4.6. aGes Europe 

Geo E\:Irope ATIRIBUTE 
'.vITH APPROPRi'\TB SYNTAX 

BooleaR; 
BEHAVIOR DEFINBD AS 

"AR iftdieatioft .. vhe~er or ftot the e\:lHeftt PHY implemefttatioft S\:lpports the operatioftal 
ref}\:IiremeRts of E\:Irope" ; 

RBGISTBRBD AS 
( iso(l) memBer body(2) \:Is(840) ieee802dotll(xxxx) PHY(1) attribl:lte(7) Geo El:lrope(5) ); 

10.9.2.4.&. aCCA_Method 

CCA_Method ATIRlBUTE 
WITH APPROPRh'\TB SYNTAX 

Iftteger; 
BEHAVIOR DEFINED AS 

"This iftteger speeifiees whether the e\:lHeftt PHY implemefttatioft S\:lpports Clear ChaRftel 
Assessmeftt \:Isiftg Carrier SeRse ORly or Caffier SeRse aftd Compliaftt Data Deteet"; 

RBGISTBRBD AS 
( iso(1) memBer Body(2) \:Is(840) ieee802dotll(uu) PHY(I) attrib\:lte(7) CCA Method(ti) ); 

10.9.2.4.7. aCCA_MaxP _DeC Time 

CCA_MaxP Det Time ATIRIBUTE 
WITH APPROPRIATB SYNTAX 

IRteger; 
BBHAVIOR DBF~mD AS 

"The maximl:lm time ift Raftoseeoftds for the CCA meehaRism to determifte that the state of the 
media has ehaRged from elear to bl:lsy wheft evall:latiRg a 't'alid preamBle"; 

RBGISTBRBD AS 
( iso(l) member Body(2) \:Is(840) ieee802dotll(xxxx) PHY(1) attriBl:lte(7) 
CCA MaxP Det Time(7) ); 

10.9.2.4.8. aCCA Asmnt Time 

CCA_AsmRt Time ATIRIBUTE 
WITH APPROPRIATB SY~ITAX 

IRteger; 
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BBHAVIOR DBFINBD AS 
"The liffte iR RaRoseeoREls tHe eeA ffteeHaRisfft fftllSt assess tHe ffteElia ' .... itHiR e,'ery slot to 
EleteffftiRe WHetHer the ffteElia is elear or BIIS)'''; 

REGISTBRED AS 
( iso(l) fftefftser soEly(2) IIs(840) ieee802Elot1l(xxxx) PHY(I) attriBllte(7) eeA AsfftRt Tiffte(8) 
+t 

10,9.2.4.9. aCCA Desay Time 

eeA Deeay Tiffte ATTRIBUTE 
\VITH APPROPRIATB SYNTAX 

IRteger; 
BBHAVIOR DBFINBD AS 

"The fftall:ifftllfft tiffte iR RaRoseeoREls tHe eeA ffteeHaRisfft eaR take to sigRal tHat tHe eHaRRel Has 
seeoffte elear after tHe eAEl of a Elata traRsaetioR"; 

REGISTBRED AS 
( iso(l) fftefftser soEl)'(2) IIs(840) ieee802Elotll(J(xxx) PHY(l) attrisllte(7) eeA Deeay Tiffte(9) 
+t 

RlI:TlI:_SwiteH_Tiffte ATTRIBUTB 
'.vrrH APPROPRIATB SYNTAX 

IRteger; 
BBHAVIOR DEFINBD l.S 

"The tiffte iR RaAoseeoREls tHe PMD takes to SV/iteH tHe raElio frofft Reeeive to TraRsfftit"; 
REGISTBRED AS 

( iso(l) fftefftBer BoEly(2) IIs(840) ieee802Elotll(xxxx) PHY(l) attrisllte(7) 
RxTx S· .... iteH Tiffte(lO) ); 

10,9.2.4.11. aTxRx S'.fJitsh Time 

TxRx_Sv/iteH_Tiffte ATTRIBUTE 
WITH APPROPRIATB SYNTAX 

IRteger; 
BEHAVIOR DBFINBD AS 

"The tiffte iR RaRoseeoREls the PMD takes to s' .... iteH tHe raElio frOfft TraRsfftit to Reeeive"; 
REGISTBRED AS 

( iso(l) fftefftBer soEly(2) IIs(840) ieee802Elot1l(xxxx) PHY(l) attrisllte(7) 
TxRx SwiteH Tiffte(ll) ); 

10.9.2.4.12, aTxRamp On Time 
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TxRaffif' Oft Tiffie ATTRIBUTE 
WITH APPROPRIATE SYNTAX 

Iftteger; 
BEHAVIOR DEF~mD AS 

"The tiffie ift ftaftoseeoftas the PMD takes to him the Traftsffiit PO"'J'er Affif'lifer (PA) Oft"; 
ReGISTEReD AS 

[ iso(1) ffieffiBer Boay(2) I:ts(840) ieee802dotll(xxu) PHY(I) attriBute(7) TxRaffif' Oft Tiffie(12) 

+t 

10.9.2.4.13. aTxRamp Off Time 

TxRaffif' Off Tiffie ATTRIBUTE 
WITH APPROPRIATE SYNTAX 

Iftteger; 
BEHl\VIOR DEFINED AS 

"The tiffie ift ftaftoseeoftas the PMD takes to tl:trft the Traftsffiit W. off'; 
ReGISTEReD AS 

[ iso(l) ffieffiBer boa~'(2) I:ts(840) ieee802aotll(llxXJ() PHY(I) attribute(7) 
TxRamf' Off Tiffie(13) 1; 

10.9.2.4.14. aTx RF Delay 

Tx RF Delay ATTRIBUTE 
WITH APPROPRIATE SYNTAX 

Iftteger; 
BEHAVIOR DEFINED AS 

"The tiffie ift ftaftoseeoftas tRe PMD I:tses to traftsfer a Bit through the TraRSffiit path oftRe PMD"; 
ReGISTEReD AS 

[ iso(1) ffieffiBer boay(2) I:ts(840) ieee802aotll(xxxx) PHY(1) attribl:tte(7) Tx RF Delay(14) 1; 

10.9.2.4.16. aRx RF Delay 

Rx_RF Delay ATTRIBUTE 
WITH APPROPRIATE SYNTAX 

Iftteger; 
BEHAVIOR DEF~mD AS 

"The ti£Re ift ftaftoseeOftas the PMD I:tses to delh'er a Bit froffi the aftteftfta to the eloek reeO'.'ery 
eirel:titry ift the Reeei'.'e f'ath of the PMD"; 

ReGISTEReD AS 
[ iso(1) ffiefftber boay(2) I:ts(840) ieee802aotll(xxxx) PHY(l) attribl:tte(7) Tx RF Delay(15) J; 

10.9.2.4.16. aTx PlCP Delay 
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TK PLCP Delay ATTRIBUTE 
WITH APPROPRIATB SYNTAX 

Iftteger; 
BBHAVIOR DBfINBD AS 

"The time ift ftaftoseeoftds tlte PLCP l:Ises to deliver a bit from tlte MAC iftlerfaee to tlte traftmit 
datil plltlt of tlte PMD"; 

RBGISTBRBD AS 
[ isa(l) member bad)'(2) l:Is(S40) ieeeS02dotll(xJ(J(x) PHY(l) attribl:lte(7) Tx PLCP Delay(Hi) 

+t 

10.9.2.4.17. aRx Clk Rs\'y gelay 

Rx Clk Rey)' Dellfj' ATIRIBUTB 
WITH APPROPRIATB SYNTA,X 

Iftteger; 
BEHAVIOR DBfINBD AS 

"The time ift ftaftosesoftds tlte PHY l:Ises to resoyer sloek aftd data Ilftd perform tlte reql:lired PLCP 
prosessiftg ift tlte reeei'le patlt prior to deli'leriftg data to tlte MAC iftterfaee"; 

RBGISTBRBD AS 
[ iso(l) member bod)'(2) l:Is(S40) ieeeS02dotll(xxxx) PHY(l) Ilttribl:lte(7) 
Rx_Clk_Rev)'_Delay(17) l; 

TxRx_Tl:Irftlifol:lftd_Time ATTRIBUTE 
WITH APPROPRIATB SY'P'ITAX 

Iftteger; 
BEHAVIOR DBfINBD AS 

"The time ift ftaftoseeoftds tlte PHY reql:lires to eltaftge from tFaftsmittiftg tlte last bit Ol:lt of tlte 
MAC to beiftg perplifed to reeeive a bit at tlte aftteftfta"; 

REGISTBRED AS 
[ iso(l) member body(2) l:Is(S40) ieeeS02dotll(xxxx) PHY(l) attribl:lte(7) 
TxRx Tl:Ifftlifouftd Time( IS) ); 

10.9.2.4.19. aRxTx_ TurnarouAcC Time 

RxTx_Tl:Irftlifal:lftd_Time ATTRIBUTE 
WITH APPROPRIATB SY'P'IT..,\X 

IRteger; 
BEHAVIOR DEFINED AS 

"ThE} ti:me iR R8ftoseeoftds the PHY reEjaires from to eA8ftglflg from reeei"'lRg data to tr8ftsmiltimg 
tlte first bit Ol:lt Oft tlte air"; 

REGISTBRED AS 
[ isa(1) member body(2) l:Is(S40) ieeeS02dotll(xxxx) PHY(1) attribl:lte(7) 
RxTx Tl:Ifftlifol:lftd Time(19) ); 

10.9.2.4.20. aMAC Ask gelay 

MAC Aek Delay ATTRIBUTE 
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WITH APPROPRIATE SYNTAX 
IRteger; 

BBHAVIOR DBPINED AS 
"The titRe iR ftftDoseeoads the MAC reqHires to ~reeess aa aekaowledge. This '1alHe is set ay the 
MAC aad ~assed to the PHY '1ia this attriaHte. This delay is tReasHred fmtR the last ait reeeiyed 
ay the MAC to the titRe the MAC iadieates to the PHY to stEtl't the RxTx tHraEtfOHRd ~reeess"; 

REGISTERED AS 
( iso(1) tRetRaer aod~r(2) Hs(S40) ieeeS02dotll(xxxx) PHY(I) attfiaHte(7) M,.".C Aek Delay (20) 

+t 

10.9.2.4.21. aTx_81F8 

Tx_SII'S ATTRIBUTE 
'.vITH APPROPRIATE SY~IT.AX 

Ifl:teger; 
BBHAVIOR DBPINED AS 

"The tRaXimHm time ia aaaoseeoads the PHY will eJ(~erieftee ia wEtitiag fur aa aekaowledge to 
a~~eEtf oa its aRteftaa if it is the statioa tfaastRittiag the data reqHiriag the aeknowledge "; 

REGISTERED AS 
( iso(l) tRetRaer aody(2) Hs(S40) ieeeS02dotll(xxxx) PHY(l) EtttfiaHte(7) Tx SII'S (21) I; 

10.9.2.4.22. aRx_81F8 

RJ(_SIFS ATTRIBUTE 
WITH APPROPRIATE SY~X 

lateger; 
BBHAVIOR DBPINBD AS 

"The tRaXitRHtR time ia ftEtftoseeoads the PHY will ex~erieaee ia waitiftg for aft aeknowledge to 
appeEtf OR its ftDteana if it was Rot the statioR tmRsmiltiRg the Elata feqtliriRg tHe aekRowleElge "; 

REGISTERED AS 
( iso(l) tRemaer aody(2) Hs(S40) ieeeS02dotll(xxxx) PHY(I) attfiaHte(7) Rx SII'S (22) I; 

10.9.2.4.23. a810Ctime 

SlocTitRe ATTRIBUTE 
WITH APPROPRIATB SYNTAX 

IRteger; 
BBH.t\VIOR DBPINBD AS 

"The titRe iR RaRoseeoRds the MAC will Hse for defiRiRg the PII'S aRd DII'S ~eriods "; 
REGISTBRED AS 

( iso(l) metRaer aod~'(2) Hs(S40) ieeeS02dotll(xxxx) PHY(l) EtttfiaHte(7) Slot Time (23) I; 

10.9.2.4.24. aMPDU Maximum length 

MPDU MaxitRHm LeRgth ATTRIBUTE 
WITH APPROPRIATB SYNTA,X 

IRteger; 
BBHAVIOR DBPINBD AS 

"The tRaJ(ifBHtR RHmaer ofaytes is the MPDU that eaR ae load iRtO the PLCP PDU"; 
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RBGISTBRBD AS 
[ ise(l) member bea)'(2) I:Is(840) ieee802aetll(xxxx) PHY(l) attribl:lte(7) 
MPDU Maximl:lm LeHgHi (24) I; 

10.9.2.4.26. aMPDU CurreRt Max leRgth 

MPDU Cl:lffeHt Max LeHgth ATFRIBUTE 
WITH APPROPRIATB SY~ITAX 

IHteger; 
BEHAVIOR DEHNBD AS 

"The maximl:lm Hl:lmber ef bytes iH the MPDU that eaH be leaa iHte the PLCP PDU as el:lffeHtIy 
aefiHee by the MAC"; 

RBGISTBRBD AS 
[ ise(l) member beay(2) I:Is(840) ieee802aetll(xxxx) PHY(l) attribl:lte(7) 
MPDU Cl:lffeHt Max LeHgtH (25) ); 

10.9.2.4.26. aNbr Supported Rates 

Nbr Sl:Iflflertee Rates ATFRIBUTB 
WITH APPROPRIATB SYNTAX 

IHteger; 
BEH .. \VIOR DEP~IBD AS 

"The IlI:Imber ef bit rates sl:lflflertea by tHe PLCP aHa PMD"; 
RBGISTBRBD AS 

[ ise(l) member beay(2) I:Is(840) ieee802aetll(xxXJ() PHY(l) attribl:lte(7) ~H:Jr Sl:Iflflertea Rates 
f26Ht 

10.9.2.4.27. aRate_1 MHz 

Rate_ lMHz ATIRlBUTB 
WITH APPROPRlATB SYNTAX 

BeeleaH; 
BEHAVIOR DEfINED AS 

"This attribl:lte aefiHes if Hie PMD sl:lflflerts tHe 2 Leyel GPSK meal:llatieH seHeme aHa tHe PLCP 
Sl:lflflertS tHe IMbit aata rate"; 

RBGISTBRBD AS 
[ ise(l) member beay(2) I:Is(840) ieee802aetll(xxxx) PHY(l) attribl:lte(7) Rate IMHz (27) ); 

10.9.2.4.28. aRate_2MHz 

Rate3MHz ATFRIBUTB 
¥nTH APPROPRlATB SYNT.\X 

BeeleaH; 
BEHAVIOR DEP~D AS 

"This attrilmte aefiHes if tHe PMD Sl:lflflerts tHe 4 Le\'el GPSK meal:llatieH seHeme aRe the PLCP 
Sl:lflflertS the 2Mbit aata rate"; 

RBGISTBRBD AS 
[ ise(l) member beay(2) I:Is(840) ieee8Q2aetl1(xxxx) PHY(I) attribl:lte(7) Rate IMHz (28) ); 
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10,9.2.4.29. aCurrenC8iCRate 

ClmeRt_BiCRBte A'ITRIBUTB 
WITH APPROPRIATE SYNTAX 

IRteger; 
BBHAVIOR DBPINBD AS 

"This eefi Res the etiITeBl fRoetliai'ion seheftle aRe bit fate tlle PMD aBe PLCP are of>eratiAg liAEIeA 
RBGISTERBD AS 

( iso(I) fRefRber boay(2) tls(840) ieee802aotll(xxxx) PHY(l) attribtlte(7) CtiITeBt Bit Rate (29) 

h 

10.9.2.4.30. aNbr Supported Antenna 

Nbr Stlflfl0rtea ARteRRB A'ITRIBUTB 
WITH APPROPRIATE SYNTAX 

Iftteger; 
BBHAVIOR DBPINBD AS 

"This is the fttlfRber of aAteARae stlflportea by the PMD"; 
RBGISTERBD AS 

[ iso(l) fRefRber boay(2) tls(840) ieee802aotll(xxxx) PHY(l) attribtlte(7) 
Nbr Stlflfl0rtea AAteftfta (30) I; 

10,9.2.4.31. aAntenna One Type 

ARteftft8_0fte_TYfle A'ITRIBUTB 
WITH APPROPRIATE SYNTAX 

Iftteger; 
BBHAVIOR DBPINBD AS 

"This aefiftes the IUlteftfta tyfle for 8ftteftft8 fttlfRber oBe"; 
RBGISTERBD AS 

( iso(l) fAefRber boay(2) tls(840) ieee802aotlI(xxxx) PHY(l) 8ttribtlte(7) AftteBBa Ofte TYfle 

~ 

10,9.2.4.32. aAntenna Twa Type 

AftteAfta3'wo Tyfle A'ITRIBUTB 
WITH APPROPRIATE SYNTAX 

IRteger; 
BEHAVIOR DBPINBD AS 

"This aefiRes the 8ftteRRa tYfle fur 8ftteftft8 fttifAber two"; 
RBGISTERBD AS 

[ isoEI) fRefRber boely(2) IIs(840) ieee802aotll(xJlXx) PHY(l) attribtlte(7) Aftteftft8 T ..... o Type 
~ 

10.9.2.4.33. aNbr Supported PO""Jer be'Jels 

Nbr_Stlflflortea_Power Le','e\s A'ITRIBUTB 
WITH APPROPRIATE SYNTAX 

Iftteger; 

Copyright © 1993, 1994 IEEE. All rights reserved. 
This is an unapproved IEEE Standards Draft, subject to change. 

Page 83++9 I 



May, 1995 DOC: IEEE P802.11-95/124N 

BEHAVIOR DEFINBD AS 
"This Elefines the fu~meer sf ~sweF le'/eis su~~sFteEi ey the PMD"; 

REGISTERED AS 
( iss(l) memeer esEly(2) us(840) ieee802E1stll(xxxx) PHY(l) attrieute(7) 
NBr SUflflSFteEi Pswer Le .. 'els (33) I; 

Tx Pwr Lyl I AlTRIBUTE 
WITH APPROPRIATE SYNh,\X 

Integer; 
BEHAVIOR DEFINBD AS 

"This Elefines the transmit su~ut ~swer fer LEVELl"; 
REGISTERED AS 

( iss(l) memeer esEly(2) us(840) ieee802dstll(xxxx) PHY(I) aM:rieute(7) Tx Pwr Lvi 1 (34) I; 

Tx_Pwr Lvl3 ATTRIBUTE 
WITH APPROPRIATE SYNTAX 

Integer; 
BEHAVIOR DEFINED AS 

"This Elefines the transmit su~ut ~swer fur LEVBL2"; 
REGISTERED AS 

( iss(l) memeer esEly(2) us(840) ieee802E1stll(xxxx) PHY(I) attFieute(7) Tx Pwr Lvi 2 (35) I; 

Tx_Pwr_L't'l_3 ATTRIBUTE 
WITH APPROPRIATE SYNh,\X 

Integer; 
BEHAVIOR DEFI~TED AS 

"This Elefines the transmit su~ut ~swer fur LEVEL3"; 
REGISTERED AS 

( iss(l) memeer esEly(2) us(840) ieee802dstll(xxu) PHY(l) attrieute(7) Tx Pwr LvI 3 (3{i) I; 

Tx_P,.vCLvl_ 4 AlTRIBUTE 
WITH APPROPRIATE SYNTAX 

Integer; 
BEHAVIOR DEf'INBD AS 

"This Elefines the transmit su~ut ~swef fur LEVEL4"; 
REGISTERED AS 

( iss(l) memeer esEly(2) us(840) ieee802E1stll(xxxx) PHY(1) attrieute(7) Tx Pwr LvI 4 (37) I; 
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WITH APPROPRIATB SY}oITAX 
Iftteger; 

BEHAVIOR DEP-INED AS 
"This <4efiftes the traftsmit etltptlt pe'Ner fer LBVEL4"; 

REGISTBRBD AS 
( ise(l) memeer ee<4),(2) I:Is(840) ieee802<4etll (xxxx) PHY(l) attrietlte(7) Cl:lffeftt T,( PwrLyl 
f3S)-tt 

10.9.2.4.39. aCurrenCChanneUD 

CaFFefte ChaftfteUD ATTRIBUTE 
WITH APPROPRIATB SY}oITAX 

Iftteger; 
BEHAVIOR DBFINBD AS 

"This <4efiftes the etlffeftt shaftftel ftl:imeer ef the freC:jaeftey lea<4e<4 ift the R.f s)'ftiliesiz:er"; 
REGISTBRED AS 

( ise(l) memBer Be<4),(2) as(840) ieee802<4etll(xxxll) PHY(I) attriBate(7) Caffeftt Chaftftel ID 

f39Ht 

10,9,2.4.40. aCurrent Country Code 

CaFFeftt Cetlfttry Ce<4e ATTRIBUTE 
WITH APPROPRIATE SYNTAX 

Iftteger; 
BEHAVIOR DBFI}ol-BD AS 

"This <4efiftes the Saffeftt eeafttry implemefttatieft the PMD is sl:ipperttiftg"; 
REGISTERED AS 

( ise(l) memBer ee<4)'(2) a5(840) ieee802<4etll(xxxx) PHY(I) attriBtlte(7) Caffeftt Ceaftffy Ce<4e 
(4Q)-tt 

10,9.2.4.41. aHop Time 

Hep_Time ATTRIBUTE 
WITH APPROPRIATB SYNTAX 

Iftteger; 
BEHAVIOR DBHNBD AS 

"The time ift ftafteseeeft<4s fer the PMD te eilaftge frem shaftftel 2 te 80"; 
REGISTERED AS 

( ise(l) memBer Be<4y(2) as(840) ieee802<4etll(xxxx) PHY(I) attriBate(7) Hefl Time (41) 1; 

Max_DwelLTime ATTRIBUTE 
'HITH APPROPRIATE SYNTAX 

Iftteger; 
BBHAVIOR DBFINBD AS 

"The maximum time ift ftB:RSSeeell<4s that the ra<4is eaR sperate eft It single eh8ftftel"; 
REGISTERBD AS 
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( iso(l) memeer eedy(2) Ils(840) ieee802dotll(xxxx) PHY(l) attrieute(1) Max Dwell Time (42) 

-h 

10.9.2.4.43. aCurrenCD .. 'Jell_ Time 

Max_D'+'fell_ Time ATTRIBUTE 
lmTH APPROPRIATE SYNTAX 

Integer; 
BEHAVIOR DEfINED AS 

"The surreat maximllm time in aaaesesoads that the radio eaa el"erate en a siagle ehaaael set ey 
the MAC"; 

REGISTERED AS 
( iso(l) memeer eody(2) us(840) ieee802dotll(J()(xx) PHY(l) attrieute(7) Curreat Dwell Time 

~ 

10.9.2.4.44. aSynthesizer lesked 

Syathesizer Losked ATTRIBUTE 
WITH APPROPRIATE SY~IT.AX 

BooleaR; 
BEHAVIOR DEfINED AS 

"This is aa iadieatioa that the PMD's syathesizer is leeked to the eurreat ehaRael sfJeeiifed in the 
Curreac ChaRnel m"; 

REGISTERED AS 
( ise(l) memeer eody(2) us(840) ieee802dotll(xxxx) PHY(1) attrieute(7) SYRtaesizer Loeked 

f44ttt 
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10.9.3. FH PHV Managed Objests 

lfle €ellewiRg seetloo 9eftOeS ~he 1ft8RageEi eejeets ref Efl:e FRoSS Mm. =Faele W e lis~ ~ese maAageEl 
oejee~ 8REllAe Elefal:llt vall:les. PreeeediAg lhe IBaie is a Eies9fil3(ioR af eBeh fABIlBgeEl objeet. 

:fable 1017: FHSS PIotV Managed ObjeGts 

MaRaged Ob;jeet Default Value OpeFaliaRal Opel'atiaRal BellaviaI' 
SelRaRties 

ouv T. FHSS ~ lEIeftlieal ref aU PH¥s 
"n. r. . Co T. .1. n ~ IEleftlieal ref aU PH¥s 
Gea YSA = .. c. tV\. ~ IEleftlieal ref all PH¥s 
r. T. = __ c. fV\ ~ Ieeftlieal fef aU PH¥s , 
r.. Do ......... " tV\ ~ IeeBlieal ref all PH¥s . 
GGA Methoe OO-CS oBly, W GS& ~ Idefttieal ref ell PH¥s 

9ata get. 
GG2~' Ma*P get =Fime Ie I:Isee. Statie Idefttieal ref all PH¥s 
GGA Asmftt lime 3Q I:Isee. ~ Ideftlieal ref aU PH¥s 
GGA geell',' =Fime T. n . ~ Ideftlieal ref eU PH¥s 
Ib=F* Sv;ileh +ime lQ I:Isee. ~ To T"\ 

ilR* Switeh +ime Wl:Isee. ~ T. ..... 
T .. O. A, T: 8-ttse&: ~ ..... 
THO AU' T: 8-ttse&: ~ T"\ 

T. OD n. ~ ~ T. T"\ 

0 OD n .. 1. ~ ~ T, n. 

T. OT roo n. +-ttsee Statie T, T"\ 

0 roll, 0 n .• 1, ~ Stake T, n. 

+*R* +l:IFftElfOI:lRe +ime T. n. ~ T, n. 

R*=F* +l:IfftElfOl:lfte +ime :2,Q esee Stake Ieeftlieal ref all PH¥s 
11..f ro • 1, 1"\, Q ~ C . T '!lKD 

il SIFlS T. T'\ . ~ Ieefttieal ref aU PH¥s 

R* oSIFlS T. 1"\. Stake Ieeftlieal ref all PH¥s 
Sial =Fime ~Q I:Isee ~ Idonlieel fef all PH¥s 
lIKnnTT ~A, T 1fV\ ~ Ieefttieal ref all PH¥s 
lIAOI"\TT ro. lIA, T Q n. c. T lIAD 

"n. c, D, T. ...... ~ T • .1 . 1"\, 

Rate IMHz UD • . C. ,,,, 
~ T. ... 1"\, , 

Rale :2,MHz 1:'0 •. c. "" ~ T. • 1. 1"\ . , 
Gl:lffeftt B il Rate n. c. T '!lAD 

NeF SI:I .-I A T • ...... Stake T • 1"\. 

A A, T. .. n.. ~ T. n., 

A T. T. T. n.. ~ T. 1"\. 
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FHSS PH¥ M&R&ged gb;jeets GORtiRued 

M&R&ged gb;jeet Defeult V&lue gpeF&tioR&1 gpeF&tioR&1 Beh&'i'i9F 
Sem&Rties 

1I.TL C' n. T T. n, Statie T. T'\ 

+* P'""r byl 1 T. n.. Statie T. ..... 

+* Pwr b, .. 1 ~ T. . n.. Statie r . • 1. ..... 
~ P ..... r b'l'1 3 T. T'\ . Statie T. ...... 

+* P..,.'r byl 4 T. .n, Statie T. 1">. 

GlfffeR~ ~ P ..... fb'l'1 Q T'\. C". T "At:> 

Glfffefl~ GhaRRel 19 Q T'\. C". T "At:> 

r. r. r. A. Q T'\. C". T "At:> 

n. '1': ~~4 Ifsee. Statie leeR~ieal fer aU PH¥s 
Ma* g' .... ell +iffte 400 fftsee Statie leeR~ieal fer aU PH¥s 
GlfffeRt gweU +iffte ~Q fftsee T'\. C" T "At:> 

C", r ,1, Q T'\. C". nT"At:> 

10.9.3.1. FH PHY Managed Objests Definitiens 

10.9.3.1.1. PHY Type 

+hePH¥ ~'pe is F1feEtueRey HoppiRg Spreae SpeeHufft. +he bMB uses ~his ejee~ ~o ee~eFfftiRe '''''hat PbGP 
aRe PM9 is fJro'l'ieiag seryiees to ~e MAG. It Qlso is usee lly ~he MAG ~o ee~rfftiRe whQ~ MAG bayer 
MaaQgefftea~ State fftaehiaes fftlfS~ lie iRYOke to SlffJfJOrt the PH¥. 

10.9.3.1.2. Nbr Gee Supperted. 

QpeFatioftw reEj:lfiremeftts feF FHSS PH¥ life seRRe ey &geReies Fe(3FeseRtiRg eeftaia geogt'QfJhieal regioFls. 
+he FHSS PH¥ has sefiRes O(3eratiRg speeifieatioFts fer tltEee sf3eeifie regioFls. +hese regioas &fe gSA, 
Jape &RS BllfOfle. This aejeet sefiaes the RlIl'flber of regioftS slIJ3partes by aRY HiSS i:~lemeRtatioR. 
+his alllRlleF theret'ere eaa lie I, ~, od. 

10,9.3.1.3. Gee USA. 

+his is a BooleaFl iFlsieatioR o~ wheNter ar Rot ~e imf3lemeRtatioFl slff3poffi the ol3erfttiollal feEjuiremeats fef 
!:he gSI •. A ooh iReieates that the USA reEJuiremeRts life Rot slfl3Ported ..... rule ft PFft ieeieates that ~e 
ilRfJlelReatatioa does support of3eratioa ia ~he USA. 

10.9.3.1.4. Gee Japan. 

+hi:s is a Booleaa iFteieatioR of ..... hether OF Rot the ilRf3lemeFttatioFt SllflfJorts the ofJeratioRal reEtlliremeets fer 
.Jap&R. A ooh iFteieates that the JaJ3&ftesse reEjlliremeFtts are Rot SIIf3fJoFtee WHile Q fHt iRdieates ~at ilie 
ifftfJleffteR~atioR eoes slffJport ofJera~ioa ill JapaR. 
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10.9.3.1.6. Gee Eurepe. 

'This is a eoolesft iflEiieatioa of ' .... kether ar 8.01 the ifBpiemeBtatiofl supports the o(:'lerstioftal requiremeBts for 
Europe. A OOk iRdieal:es lAst ~he BlifopeaR requiremeRts are Rot supported 'tVA.He a FPk indicates that the 
impiemeBtatioB does Slip port operatioB is Burope. 

10.9.3.1.6. CCA_Methed. 

add Text 

10.9.3.1.7. CCA_MaxP _DeC Time. 

add Text 

10.9.3.1.8. CCA_AsmnC Time. 

add Text 

10.9.3.1.9. CCA Desay Time. 

add Text 

10.9.3.1.10. RxTx_S", .. itsh_ Time. 

add Text 

1 0.9.3.1.11. TxRx_S ..... itsh_ Time. 

add Text 

10.9.3.1.12. TxRamp On Time. 

add Text 

10.9.3.1.13. TxRamp Off Time. 

add Text 

10.9.3.1.14. Tx RF Delay. 

add TeRt 

10.9.3.1.16. Rx RF Delay. 

add Text 

10.9.3.1.16. Tx PLCP Delay. 

add Text 
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10.9.3.1.17. Rx Clk Rs'''y Delay. 

add Text 

1 0.9.3.1.18. TxRx_ TurnarounEC Time. 

add Text 

10.9.3.1.19. RxTx_ TurnarounEC Time. 

add Text 

10.9.3.1.20. MAC Ask Delay. 

add Te~[t 

10.9.3.1.21. TX_SIFS. 

add Text 

10.9.3.1.22. RX_SIFS. 

add Text 

10.9.3.1.23. Sloe Time. 

add Text 

10.9.3.1.24. MPDU MAximum length. 

add Text 

10.9.3.1.26. MPDU Current Max length. 

This is the eUfftlftt fBaxiffttlfB MPDU leftgth the MAC has deterfBifted ts I:lse fsr the ~reseftt state sf the 
fBedia. The PHY ean I:lse this '"all:le ts tifBesl:lt the CCA state fBaehifte if the ehaftftel is be l)I:Jsy for a lsftger 
~erisd sf tifBe thaft what \vSl:lld ftsrmally take ts reeei'fe aft MPDU sf this leftgth. 

10.9.3.1.26. Nbr Supported Rates. 

add Text 

10.9.3.1.27. Rate 1 MHz. 

add Text 

10.9.3.1.28. Rate 2MHz. 

add Text 

10.9.3.1.29. Current Hit Rate. 

add Text 
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10.9.3.1.30. Nbr Supported Antenna. 

add Text 

10,9.3.1.31. Antenna One Type. 

add Tent 

10.9.3.1.32. Antenna T· .... o Type. 

add Text 

10.9.3.1.33. Nbr Supported Po· .... er be',els. 

add Text 

10.9.3.1.34. Tx_Pwr bill 1. 

add Text 

10.9.3.1.36. Tx_P! .... r _b"'-2. 

add Text 

1 0.9.3.1.3&. Tx_Pwr _bll'-3. 

add Text 

10.9.3.1.37. Tx_Pwr_b'.'1 4. 

add Text 

10,9.3.1.38. CurrenC Tx P,*\'rblli. 

add Text 

10.9.3.1.39. CurrenC ChanneUD. 

add Text 

10.9.3.1.40. Current Country Code. 

add TeJtt 

10.9.3.1.41. Hop Time, 

add Text 

10.9.3.1.42. Max_Dwell_ Time. 

add Text 
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10.9.3.1.43. CurrenCDwelL Time. 

aee Text 

10.9.3.1.44. Syntl:lesizer lesked. 

aeeText 
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