
: 

July, 1995 

Title: 

Date: 

Author: 

DOC: IEEE P802.11-95/148 

IEEE 802.11 
Wireless Access Method and Physical Specification 

Proposed Starting Point for Section 8 Edit 

July 10, 1995 

Dean Kawaguchi 
Symbol Technologies, Inc. 

2145 Hamilton Ave. 
San Jose, CA. 95125 

Voice: (408)369-2629 
FAX: (408)446-4630 

email: DeanK@psd.symbol.com 

This submission is a proposed starting point for editing Section 8. The most significant change was 
clearing up the inconsistencies of the PHY_DATA primitive classes, data types, and acceptable 
combinations. The new text in this submission reflects the vote which accepted the classes as defined by 
94/241, which was a joint submission of the FH, OS, and IR PHY editors. In addition, a number of 
editorial changes has been made to clarify the text without changing the intent of the previous text. A 
number of technical comments made on this section has not been addressed in this submission. These will 
hopefully be addressed in the July 95 meeting. 
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8. Physical Service Specification 

This section specifies the services and interactions provided by the Physical (PHY) layer to the Medium 
Access Control (MAC) layer. 

a) by Physieallayer (PhL) te MeditHft Aeeess Centl'el (M,.\C) MAC beffig a stlblayer efthe 
Data Link Layer (DLL); 

b) 13:,' PhL te MAC; 
e) Other (TBD). 

8.1. Detailed Service Specifications 

All primitives are specified in an exemplary form only. Each service defmes the primitive and the required 
information that shaH be passed between the MAC and PRY entities. 

8.1.1. Ph-P-1::!LDATA~-f'equest 

This primitive defmes the transfer of data from the MAC entity to the PRYPh- entity. 

PIt-£HLDATA .. -request (Class, Data) 

Class. This parameter specifies the Ph interface control information component of the Physical Service Ph
InteHaee Data Unit (fSWPhIB8). The pessible 't'all:les are: 

a) STAR!!" OF ACTIVITY retItlest tl'llftsmissieft efPhPDU (Le. preamble Md Ph headers) 
prier ta Ph tlser data tl'llflsmissien. 

13) DATA retItlest the tl'llIisfer af the Il3seeiated single eetet 'Data' parameter. 
e) END OF DATA AND ACTIVITY reqttest: 
d) Erllflsmissiao af the PhPDU termiHatiftg the Ph t:lser defe: tr8Bsfer immediately fallowing the 

last Ph detatlser tl'aRsfer. 
e) eessatian af aeti Ie transmissiaR. 

Data. This parameter supplies additional informatioQ required to execute the specific primitive. In the 
case ofaPlt-PHY DATA.request with class START-OF-.IlAIAACTIVITY, it provides specific values for 
the interface control parameters associated with a specific PHYh-Layer type. In the case of a PIt
£HY..DA T A.request with class DATA, it provides the specific value of the user data to be transmitted. 

Acceptable Combinations 

a) class=Start_oCData, data=TXVECTOR 

b) 

c) 

d) 

Submission 

Starts the transmit state machine. TXVECTOR contains the packet length and other 
packet control information which are PRY dependent. 

class=Data, data=DA T A 
One octet of MPDU data 

class=End of Data, data=NULL 
Indicates end of data to transmit. 

class=End_oCActivity, data=NULL 
Resets the PLCP CS/CCA assessment timers to the state appropriate for the end of a 
received packet. This is generated by the MAC at the end of a NA V timer. This request 
is used by some PRY implementations which may synchronize antenna diversity 
switching with the contention backofftiming. The use of this request in the PRY is 
optional. 
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8.1.2. Pfl-P-trLDATA!-indication 

This primitive defmes the transfer of data from the PHYft entity to the MAC entity. 

Ph-WLDATA .. -indication (Class, Data) 

Class. This parameter specifies the PHYPft. interface control infonnation component of the Physical 
ServicePh hRerfaee Data Unit (££J2llllltmY). The l'ossiale v61Hes Ilfe: 

6) START OF ACTIVITY iftaiestes reeel'tioft of 6ft 6l'l'6reftt tf6ftSfflissioft HOffl ofte or fflore 
l'eer Ph efttities. 

I:l) DATA ir • .aie6tes tRt'lt tRe assoeiatea 'Dat6' pllflitlleter W6S reeei" ea as part ot a eOl'ltHtHOtlS 
eeffeetly stfl:lemrea reeel'tioft. 

e) Hm OF DATA iftaiestes th:at th:e eOfttiftHOI:lS eeffeetly stfl:letl:lfea reeel'tioft ef Ph: Hser aate 
is eofteltlaea with eOffeet reeel'(ioH ofPhPDU iml'lying efta ofaat6. 

a) END OF ACTIVITY iftaiestes (hst the eftgoing reeel'tioft (of Wi al'l'tlfeftt tftlftsfflissioft 
HOffl ofte or fflore l'eef Phs) is eOHelHaea, with ftO fttrther eviaeftee of Ph tf6ftsmissieH. 

e) E~m OF DATA A}m ACTIVITY inaieates the siffltlltafteoHs eeeHffeftee of the efta of PH 
Hser aata 6fta 6eti,,.ity. 

Data. This parameter supplies additional infonnation required to execute the specific primitive. In the case 
ofaPh-WLDATA.indication with class START-Of-ACTIVITY, START-Of-DATA. END-Of-DATA, 
QLEND-Of ACTIVITY or END OF DATA AND ACTIVITY, it provides specific values for the interface 
control parameters associated with a specific PHYft.-Layer type. In the case of a Ph-
WLDA T A.indication with class DATA, it provides the specific value of the user data to be transmitted. 

Acceptable Combinations 

a) 

b) 

c) 

class=Start_oCActivity, data=NULL 
CS/CCA channel busy 

class=Start of Data, data=RXVECTOR 
Start ofthe-MPDU portion of a packet following a valid SfD and PLCP Header. 
RXVECTOR contains the packet length and other packet infonnation including RSSI. 
RXVECTOR is PHY dependent. 

class=Data, data=DAT A 

d) class=End_oCData, data=RXERROR 
End of a received packet. RXERROR contains the condition of the received packet 
with states including no_error, header_violation, fonnat_ violation, carrier_lost. 

e) class=End_oCActivity, data=NULL 
CS/CCA channel idle 

8.1.3. Pfl-P-trLDATA!-<:onfirm 

This primitive is passed from the PHYPft. entity to the MAC entity to convey the results from an associated 
previous service request. The Ph-PHY DA T A .. -<:onfinn provides the critical timing feedback to inhibit the 
MAC from starting a new transmission before the previous one is completed. The final Ph-£!::!LDA T A.. 
confinnatiett should not be issued until the PHYPft. entity has completed the current transmission. After all 
PHY _ DA T A.request(Data, DATA), it indicates the PLCP is ready to receive another byte. After the 
PHY _DATA.request(End_of_Data, NULL), it indicates that transmission is complete. 
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Ph-£HY..DATA .. -<:onfmn (Status) 

Status. This parameter specifies either success or the locally detected reason for inferring failure. 

Acceptable Combinations 

8.1.4. Others 
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8.2. Overview of Physical Layer Services 

8.2.1. General Description of Service Provided 

The interface specification proposed provides the following basic services: 

a) Transfer Physical ServiceL&)'ef hHeffaee Data Units <£.S.Q!lPhIDU9) between the Media 
Access Control (MAC) layer Data LilliE La)'ef (DLL) and the Physical (PHY) Layer tpftL1 
in a manner consistent with ISO 7498 [3]. 

b) This specification is intended to insure interoperability between conformant stations of the 
same Physical Layer type 

c) The intention is to support a variety of different PHYft.'s, using a common medium 
independent interface. The current defmed PHYlt types are: Direct Sequence Spread 
Spectrum (DSSS) in the 2.M GHz ISM Band, Frequency Hopping Spread Spectrum (FHSS) 
in the 2.M GHz ISM Band and baseband IR. 

d) In addition to PS,ftIDU's, information regarding the characteristics of the receive signal and 
current state ofPHYltControl Parameter Vector are passed across the PHY-MACPh DLL 
interface on a frame by frame basis. There is also the capability for the adjustment of 
transmission parameters by the .MAQData lilliE Layer on a frame by frame basis. This is in 
addition to conventional station management information on a per request basis. 

8.2.2. Overview of Interactions 

The transmission of normal data between Physical (PHY.lt) -and Media Access Control Data lillIE 
(MACBb) layer entities takes place via the Physical Service Access Point (PHY -PftSAP). 

The PHYft. entity determines the timing of all transmissions. When the MAC entity is ready to transmit a 
Physical ServiceMAC Preteeel Data Unit <£.S.Q!lMPDY), it shall pass the £S..lli.!.MPDY with the 
concatenated FCS to the PHYh entity using a sequence of Ph-£HY..DA T A .. -request primitives. This 
sequence of requests consist ofa single Ph-fI:lLDATA .. -request specifying START-OF
DATAACTIVITY, followed by n consecutive Ph-PHY DATA .. -requests specifying Data (where n defmes 
the packet size (note I », and concluded by a single Ph-PHY DA TA .. -request specifying END-OF-DA T A
AND ACTIVITY. The data parameter of the Ph-fl::ILDA TA.request primitive is used to convey specific 
values of interface control information parameters when the class of the Ph-fHY..DA T A.request primitive 
is START-OF-QAIAACTIVITY. 

The PHYft. entity signals the process completion of each Ph-fHY..DATA .. -request primitive and its 
readiness to accept a new Ph-WLDA T A .. -request with a Ph-PHY DA T A.confmn primitive. A Ph
£!::!y"DATA .. -request should not be issued by the MAC entity until a Ph-PHY DATA .. -(;onfirm 
corresponding to the previous request has been received from the PHYft. entity. 

The PHYfrentity reports, using the dattrPHY -SAP (PhSAP), a received PSDUMPOO with a sequence of 
Ph-£!::!Y..DA TA .. -indication primitives which shall consist of7 a single PHY DATA, indicatjon specifyin~ 
START·Of·ACTIVITY indicating that the channel is busy, followed by a PHY DATA. indication 
specifying START-OF-DATA and indicating a valid PLCP header has been received. followed by n 
consecutive PHY DATA. indications specifying DATA, followed by a single PHY DATA. indication 
specifying END-QF-DATA and indicating the end of the received frame. The receive sequence is 
conditionallv concluded by a single PHY DATA. indication specifYing END·Of-ACTIVITY if the clear 
channel assessment following the received packet indicates that the channel is clear. 
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Under some channel conditions. the PHY DATA.indjcation specifying START-OF-ACIDITY and 
indicating that the channel is busy may occur without being followed by the reception ofan MSDU. The 
CCA channel busy indication will remain set until the PHY DATA. indication specjfying END-Of
ACTIVITY is issued by the Physical Layer. 

a) a siBgle Ph DAL,\: mdieatiefl sI'eeifyiBg SLA,KF OF ACTIVITY, rellewed b~' eeflseeHti ... e 
Ph DATA rndieatieflS sI'eeifymg DATA, rellewed by a smgle Ph DATA mdieatiefl 
speewjmg HID OF DATA, ena eOflelHaea by 8 stflgle Ph DATA maieatien sI'eeifytttg 
HID OF ACTIVITY; ef, 

b) a srngle Ph DATA mdieatiefl 5I'eeifyiBg START OF ACTIVITY, renewed by eeflseel:ttive 
Ph DAL", ifldieatieflS sI'eeifymg DATA, relley/ed by a siflgle Ph DATA iBdieatiefl 
SI'eeiFjing END OF DATA AND ACTIVITY; ef, 

e) a srngle Ph DATA iBdieatiefl sI'eeifyiBg START OF ACTIVI1Y ,,.'hieh may be falle'f/ed 
by one or more eeHseel:tth'e Pi'! DATA iHelieatienil sl'eeif,'ing DATA; aHa eOHelHaed by It 

single Ph DATA rndieatieft sI'eeii'jing E~m OF ACTIVITY (flete: this last settHeHee is 
indieati'f'e ef 8ft ifteemI'lete ef ineoff'eet feeeI'tioH). 

The PHYft entity may also reports a set ofPHYIt specific parameters using the signal parameter vector (Le. 
signal quality, channel used, received signal strength etc.). This reporting is synchronous with the reporting 
of the data on a frame by frame basis and is implemented through the use of the data parameter of the Ph
,HLDA T Aindication primitive when the class is anything other than DATA. In addition, when requested 
by the Station Management entity, information on the managed objects will be reported by the PHYft entity 
through the Layer Management Entity Service Access Point (LME-SAP). 

8.2.3. Basic Services and Options 

The PHYPft8. shall support the transfer of Physical ServiceMAC Preteeel Data Units <£Sill,LMPOY). The 
PHYPft8. shall support a minimum of onesiBgle--channel. Support of additional channels is optional. If 
more than one channel is implemented, the MAC will be informed about the number of channels and the 
channel in use by indication passed across the Layer Management EntityPfl- Service Access Point (LME
,SAfl. The MAC will be able to change channels using the LME-SAPPftSAP. 

The PHYPft8. shall support a minimum of one~ level of transmit power. Support of additional levels is 
optional. If more than one level is implemented, the MAC will be informed about the number oflevels and 
the level in use by indication passed across the LME-SAPPftSt\Il. The MAC will be able to change 
transmit power levels using the LME-SAPPftSAP. 

PHYft entities shall report the received signal strength §1Lrelative indicationto OHe threshold level. 
SI:.II'Port of aaeitioHal thfeSftollb is optional. If more !:fl8ft one thre9hole is implemented, the MAC will be 
.infermea sbaHt the fltlmbef ahhreshelds and t'ke val\:le oftke ~shola, by Msiag the PhSAP. Tile MAC 
will be able to ehaftge ehsflflels l:tSiflg the PhSAP. 

PHYft entities shall implement a jabber control function. 
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