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Abstract

This document proposes text for measurement used for received channel power indicator (RCPI). This is modelled on existing specification text for RSSI.

12.3.4.3 PHY-SAP service primitives parameters

Change Table 29 as follows:

Table 29—PHY-SAP service primitive parameters
Parameter
Associated primitive
Value

DATA
PHY-DATA.request          PHY-DATA.indication 
Octet value X'00'–X'FF'

TXVECTOR
PHY-TXSTART.request
A set of parameters

STATUS
PHY-CCA.indication
BUSY, IDLE

RXVECTOR
PHY-RXSTART.indication PHY-RXEND.indication
A set of parameters

RXERROR
PHY-RXEND.indication
NoError, FormatViolation, Carrier-

Lost, UnsupportedRate

12.3.5.11 PHY-RXSTART.indication

Change 12.3.5.11.2 as follows
12.3.5.11.1 Function

This primitive is an indication by the PHY to the local MAC entity that the PLCP has received a valid start

frame delimiter (SFD) and PLCP Header.

12.3.5.11.2 Semantics of the service primitive

The primitive provides the following parameter:

PHY-RXSTART.indication (RXVECTOR)

The RXVECTOR represents a list of parameters that the PHY provides the local MAC entity upon receipt of

a valid PLCP Header or upon receipt of the last PSDU data bit in the received frame. This vector may contain both MAC and MAC management parameters. The required parameters are listed in 12.3.4.4.

12.3.5.11.3 When generated

This primitive is generated by the local PHY entity to the MAC sublayer when the PHY has successfully

validated the PLCP header error check (HEC) CRC at the start of a new PPDU.

12.3.5.11.4 Effect of receipt

The effect of receipt of this primitive by the MAC is unspecified.
12.3.5.12 PHY-RXEND.indication

Change 12.3.5.12.2  to add new parameter as follows
12.3.5.12.1 Function

This primitive is an indication by the PHY to the local MAC entity that the MPDU currently being received

is complete.

12.3.5.12.2 Semantics of the service primitive

The primitive provides the following parameters:

PHY-RXEND.indication (RXERROR, RXVECTOR)

The RXERROR parameter can convey one or more of the following values: NoError, FormatViolation, CarrierLost,

or UnsupportedRate. A number of error conditions may occur after the PLCP’s receive state

machine has detected what appears to be a valid preamble and SFD. The following describes the parameter

returned for each of those error conditions.

— NoError. This value is used to indicate that no error occurred during the receive process in the PLCP.

— FormatViolation. This value is used to indicate that the format of the received PPDU was in error.

— CarrierLost. This value is used to indicate that during the reception of the incoming MPDU, the

carrier was lost and no further processing of the MPDU can be accomplished.

— UnsupportedRate. This value is used to indicate that during the reception of the incoming PPDU, a

nonsupported date rate was detected.

The RXVECTOR represents a list of parameters that the PHY provides the local MAC entity upon receipt of

a valid PLCP Header or upon receipt of the last PSDU data bit in the received frame. This vector may contain both MAC and MAC management parameters. The required

parameters are listed in 12.3.4.4.

12.3.5.12.3 When generated

This primitive is generated by the PHY for the local MAC entity to indicate that the receive state machine

has completed a reception with or without errors.

12.3.5.12.4 Effect of receipt

The effect of receipt of this primitive by the MAC is unspecified.

15.2.7 Receive PLCP

Change the second and fifth paragraph as follows:

The receive PLCP is shown in Figure 97.

In order to receive data, PHY-TXSTART.request shall be disabled so that the PHY entity is in the receive

state. Further, through station management via the PLME, the PHY is set to the appropriate channel and the

CCA method is chosen. Other receive parameters such as RSSI, RCPI, signal quality (SQ), and indicated

DATARATE may be accessed via the PHY-SAP.

Upon receiving the transmitted energy, according to the selected CCA mode, the PMD_ED shall be enabled

(according to 15.4.8.4) as the RSSI reaches the ED_THRESHOLD and/or PMD_CS shall be enabled after

code lock is established. These conditions are used to indicate activity to the MAC via PHY-CCA.indicate

according to 15.4.8.4. PHY-CCA.indicate(BUSY) shall be issued for energy detection (ED) and/or code

lock prior to correct reception of the PLCP frame. The PMD primitives PMD_SQ and PMD_RSSI are issued

to update the RSSI and SQ parameters reported to the MAC.

After PHY-CCA.indicate is issued, the PHY entity shall begin searching for the SFD field. Once the SFD

field is detected, CRC-16 processing shall be initiated and the PLCP IEEE 802.11® SIGNAL, IEEE 802.11®

SERVICE and LENGTH fields are received. The CRC-16 FCS shall be processed. If the CRC-16 FCS

check fails, the PHY receiver shall return to the RX IDLE state as depicted in Figure 98. Should the status of

CCA return to the IDLE state during reception prior to completion of the full PLCP processing, the PHY

receiver shall return to the RX IDLE state.

If the PLCP Header reception is successful (and the SIGNAL field is completely recognizable and

supported), a PHY-RXSTART.indicate(RXVECTOR) shall be issued. The RXVECTOR associated with

this primitive includes the SIGNAL field, the SERVICE field, the MPDU length in bytes (calculated from

the LENGTH field in microseconds), the antenna used for receive (RX_ANTENNA), RSSI, PSNI, and SQ.

Change Figure 97 to add newparameter as follows:
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Figure 97—Receive PLCP

15.4.4.2 PMD_SAP peer-to-peer service primitive parameters

Change Table 66 to add new row as follows:

Table 66—DSSS PMD_SAP peer-to-peer service primitives

Parameter
Associated primitive
Value

LENGTH
RXVECTOR, TXVECTOR
0 to 2E13-1

DATARATE
RXVECTOR, TXVECTOR
1,2 Mbit/s

SERVICE
RXVECTOR, TXVECTOR
1,2 Mbit/s

TXPWR_LEVEL
TXVECTOR
1,2 Mbit/s

TX_ANTENNA
TXVECTOR
1,2 Mbit/s

RSSI
RXVECTOR
1,2 Mbit/s

RCPI
RXVECTOR
1,2 Mbit/s

SQ
RXVECTOR
1,2 Mbit/s

RX_ANTENNA
RXVECTOR
1,2 Mbit/s

15.4.4.3 PMD_SAP sublayer-to-sublayer service primitives

Change Table 67 to add new row as follows:

Table 67—PMD_SAP sublayer-to-sublayer service primitives

Primitive
Request
Indicate
Confirm
Response

PMD_TXSTART
X

--
--

PMD_TXEND
X
X
--
--

PMD_ANTSEL
X

--
--

PMD_TXPWRLEVL
X

--
--

PMD_RATE
X
X
--
--

PMD_RSSI

X
--
--

PMD_RCPI

X
--
--

PMD_SQ

X
--
--

PMD_CS

X
--
--

PMD_ED
X
X
--
--

15.4.4.4 PMD_SAP service primitive parameters

Change Table 68 to add new row as follows

:

Table 68—List of parameters for the PMD primitives

Parameter
Associated primitive
Value

DATA
PHY-DATA.request

PHY-DATA.indicate
Octet value: X’00’-X’FF’

TXVECTOR
PHY-DATA.request
A  set of parameters

RXVECTOR
PHY-DATA.indicate
A  set of parameters

TX_UNIT
PMD-DATA.request
1,0: DBPSK

dibit combinations

00,01,11,10: DQPSK

RX_UNIT
PMD-DATA.indicate
1,0: DBPSK

dibit combinations

00,01,11,10: DQPSK

RF_STATE
PMD_TXE.request
Receive, Transmit

ANT_STATE
PMD-ANTSEL.iindicate

PMD-ANTSEL.request
1 to 256

TXPWR_LEVEL
PHY-TXSTART
0,1,2,3 (max of 4 levels)

RATE
PMD-RATE.indicate

PMD-RATE.request
X’0A’ for 1 Mbit/s DBPSK

X’14’ for 2 Mbit/s DQPSK

RSSI
PMD-RSSI.indicate
0-8 bits of RSSI

RCPI
PMD-RCPI.indicate
8 bits of RCPI

SQ
PMD-SQ.indicate
0-8 bits of SQ

Insert the following new section after Section 15.4.5.15:
15.4.5.X PMD_RCPI.indicate

15.4.5.X.1 Function

This optional primitive,generated by the PMD sublayer, provides the received channel power indicator to the PLCP and MAC.

15.4.5.X.2 Semantics of the service primitive

The primitive shall provide the following parameter: 

PMD_RCPI.indicate(RCPI). 

The RCPI shall be a measure of the channel power rerceived by the DSSS PHY as measured at the antenna connector. RCPI indications of 8 bits (221 levels) are supported. as defined in 15.4.8.X

15.4.5.X.3 When generated

This primitive shall be generated by the PMD when the DSSS PHY is in the receive state. It shall be continuously

available to the PLCP, which, in turn, provides the parameter to the MAC entity.

15.4.5.X.4 Effect of receipt

This parameter shall be provided to the PLCP layer for information only. The RCPI may be used in conjunction

with PSNI to measure input signal quality.

Insert the following new section after Section 15.4.8.4:
15.4.8.X Received Channel Power Indicator (RCPI) Measurement

The RCPI indicator is a measure of the received RF power in the selected channel, measured at the antenna connector. This parameter shall be a measure by the PHY sublayer of the received RF power in the channel measured over the PLCP preamble and over the entire received frame. RCPI shall be a monotonically increasing, logarithmic function of the received power level defined in dBm. The allowed values for the Received Channel Power Indicator (RCPI) parameter shall be an 8 bit value in the range from 0 through 220, with indicated values rounded to the nearest 0.5 dB as follows:

0:     Power <  -110 dBm

1:     Power =  -109.5 dBm

2:     Power =  -109.0 dBm

        and so on

220: Power >  -0 dBm

221-255:      reserved

Accuracy for each measurement shall be +/- 5dB. The measurement shall assume a receiver noise equivalent bandwidth of 22 MHz.

17.2.3 RXVECTOR parameters
Change Table 83 to add new row as follows

Table 83—RXVECTOR parameters

Parameter
Associated primitive
Value

LENGTH
PHY-RXSTART.indicate
0 to 4095

RSSI
PHY-RXSTART.indicate (RXVECTOR)
0 to RSSI maximum

RCPII
PHY-RXSTART.indicate (RXVECTOR)                     PHY-RXEND.indicate (RXVECTOR)
0 to 255

DATARATE
PHY-RXSTART.request (RXVECTOR)
6, 9, 12, 18, 24, 36, 48, 54

SERVICE
PHY-RXSTART.request (RXVECTOR)
Null

Insert the following new section after Section 17.2.3.4:
17.2.3.X RXVECTOR RCPI

The allowed values for the RCPI parameter are in the range from 0 through 220. This parameter is a measure by the PHY of the received channel power at the antenna connector.. RCPI indications of 8 bits (221 levels) are supported. as defined in 17.3.10.X.  PSNI shall be measured during the reception of the PLCP preamble and over the entire received frame. 
Insert the following new section after Section 17.3.10.5:
17.3.10.X Received Channel Power Indicator (RCPI) Measurement

The RCPI indicator is a measure of the received RF power in the selected channel, measured at the antenna connector. This parameter shall be a measure by the PHY sublayer of the received RF power in the channel measured over the PLCP preamble and over the entire received frame. RCPI shall be a monotonically increasing, logarithmic function of the received power level defined in dBm. The allowed values for the Received Channel Power Indicator (RCPI) parameter shall be an 8 bit value in the range from 0 through 220, with indicated values rounded to the nearest 0.5 dB as follows:

0:     Power <  -110 dBm

1:     Power =  -109.5 dBm

2:     Power =  -109.0 dBm

        and so on

220: Power >  -0 dBm

221-255:      reserved

Accuracy for each measurement shall be +/- 5dB. The measurement shall assume a receiver noise equivalent bandwidth of 22 MHz.

17.3.12 Receive PLCP

Change the first paragraph as follows:

The receive PLCP is shown in Figure 128. In order to receive data, PHY-TXSTART.request shall be disabled

so that the PHY entity is in the receive state. Further, through station management (via the PLME) the

PHY is set to the appropriate frequency. Other receive parameters, such as RSSI, RCPI, and indicated DATARATE,

may be accessed via the PHY-SAP.

Change Figure 128 to add newparameter as follows:
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Figure 128—Receive PLCP 
17.5.4.2 PMD_SAP sublayer-to-sublayer service primitives

Change Table 101 to add new row as follows:

Table 101—PMD_SAP sublayer-to-sublayer service primitives

Primitive
Request
Indicate
Confirm
Response

PMD_TXSTART
X
--
--
--

PMD_TXEND
X
--
--
--

PMD_TXPWRLEVL
X
--
--
--

PMD_RATE
X
--
--
--

PMD_RSSI
--
X
--
--

PMD_RCPI
--
X
--
--

17.5.4.3 PMD_SAP service primitive parameters

Change Table 102 to add new row as follows

:

Table 102—List of parameters for the PMD primitives

Parameter
Associated primitive
Value

TXD_UNIT
PMD-DATA.request
One(1), Zero(0): one OFDM symbol value

RXD_UNIT
PMD-DATA.indicate
One(1), Zero(0): one OFDM symbol value

TXPWR_LEVEL
PHY-TXSTART
1-8 (max of 8 levels)

RATE
PMD-RATE.request
12 Mbit/s (for BPSK)         24 Mbit/s (for QPSK)           48 Mbit/s (for 16-QAM)      72 Mbit/s (for 64-QAM)

RSSI
PMD-RSSI.indicate
0-8 bits of RSSI

RCPI
PMD-RCPI.indicate
8 bits of RCPI

Insert the following new section after Section 17.5.5.7:
17.5.5.X PMD_RCPI.indicate

17.5.5.X.1 Function

This primitive, generated by the PMD sublayer, provides the received channel power indicator to the PLCP and MAC entity.

17.5.5.X.2 Semantics of the service primitive

The primitive shall provide the following parameter:

PMD_RCPI.indicate(RCPI).

The RCPI shall be a measure of the channel power rerceived by the DSSS PHY as measured at the antenna connector. RCPI indications of 8 bits (221 levels) are supported. as defined in 17.3.10.X

17.5.5.X.3 When generated

This primitive shall be generated by the PMD when the DSSS PHY is in the receive state. It shall be continuously

available to the PLCP, which, in turn, provides the parameter to the MAC entity.

17.5.5.X.4 Effect of receipt

This parameter shall be provided to the PLCP layer for information only. The RCPI may be used in conjunction

with PSNI to measure input signal quality.

18.2.6 Receive PLCP

Change the third, fourth, and sixth paragraphs as follows:

The receive procedures for receivers configured to receive the mandatory and optional PLCPs, rates, and

modulations are described in this subclause. A receiver that supports this High Rate extension of the

standard is capable of receiving 5.5 Mbit/s and 11 Mbit/s, in addition to 1 Mbit/s and 2 Mbit/s. If the PHY

implements the Short Preamble option, it shall detect both short and Long Preamble formats and indicate

which type of preamble was received in the RXVECTOR. If the PHY implements the PBCC Modulation

option, it shall detect either CCK or PBCC Modulations, as indicated in the SIGNAL field, and shall report

the type of modulation used in the RXVECTOR.

The receiver shall implement the CCA procedure as defined in 18.4.8.4. Upon receiving a PPDU, the

receiver shall distinguish between a long and short header format by the value of the SFD, as specified in

18.2.2. The receiver shall demodulate a long PLCP header using BPSK at 1 Mbit/s. The receiver shall

demodulate a short PLCP header using QPSK at 2 Mbit/s. The receiver shall use the SIGNAL and SERVICE

fields of the PLCP header to determine the data rate and modulation of the PSDU.

The receive PLCP is shown in Figure 139 In order to receive data, the PHY-TXSTART.request shall be disabled

so that the PHY entity is in the receive state. Further, through station management via the PLME, the

PHY shall be set to the appropriate channel and the CCA method chosen. Other receive parameters, such as

RSSI, RCPI, SQ, and indicated DATARATE, may be accessed via the PHY-SAP.

Upon receiving the transmitted energy, according to the selected CCA mode, the PMD_ED shall be enabled

(according to 18.4.8.4) as the RSSI reaches the ED_THRESHOLD, and/or PMD_CS shall be enabled after

code lock is established. These conditions are used to indicate activity to the MAC via PHY-CCA.indicate,

according to 18.4.8.4. PHY-CCA.indicate(BUSY) shall be issued for ED and/or code lock prior to correct

reception of the PLCP header. The PMD primitives, PMD_SQ, PMD_RSSI, PMD_RCPI, are issued to update the

RSSI, RCPI, and SQ parameters reported to the MAC.

After PHY-CCA.indicate is issued, the PHY entity shall begin searching for the SFD field. Once the SFD

field is detected, CRC-16 processing shall be initiated and the PLCP SIGNAL, SERVICE, and LENGTH

fields shall be received. The CRC-16 FCS shall be processed. If the CRC-16 FCS check fails, the PHY

receiver shall return to the RX IDLE state, as depicted in Figure 140. Should the status of CCA return to the

IDLE state during reception prior to completion of the full PLCP processing, the PHY receiver shall return

to the RX IDLE state.

If the PLCP header reception is successful (and the SIGNAL field is completely recognizable and supported),

a PHY-RXSTART.indicate(RXVECTOR) shall be issued. The RXVECTOR associated with this

primitive includes

a) The SIGNAL field;

b) The SERVICE field;

c) The PSDU length in octets (calculated from the LENGTH field in microseconds and the DATARATE

in Mbit/s, in accordance with the formula in 18.2.3.5);

d) RXPREAMBLE_TYPE (which is an enumerated type taking on values SHORTPREAMBLE or

LONGPREAMBLE);

e) The antenna used for receive (RX_ANTENNA), RSSI, RCPI, and SQ.

Change Figure 139 to add newparameter as follows:
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Figure 139—Receive PLCP 
18.3.5 Vector descriptions

Change Table 108 to add new rows as follows:
Table 108—Parameter vectors
Parameter
Associated vector
Value

DATARATE
RXVECTOR, TXVECTOR
The rate used to transmit the PSDU in Mbit/s.

LENGTH
RXVECTOR, TXVECTOR
The length of the PSDU in octets.

PREAMBLE_TYPE
RXVECTOR, TXVECTOR
The preamble used for the transmission of this PPDU. This is an enumerated type that can take the value SHORTPREAMBLE or LONGPREAMBLE.

MODULATION
RXVECTOR, TXVECTOR
The modulation used for the transmission of this PSDU. This is an integer where 0 means CCK and 1 means PBCC.

RX_ANTENNA
RXVECTOR
The antenna used for receive.

RSSI
RXVECTOR
0-8 bits of RSSI

RCPI
RXVECTOR
8 bits of RCPI

SQ
RXVECTOR
0-8 bits of SQ

18.4.4.2 PMD_SAP sublayer-to-sublayer service primitives

Change Table 110 to add new row as follows:

Table 110—PMD_SAP sublayer-to-sublayer service primitives

Primitive
Request
Indicate
Confirm
Response

PMD_TXSTART
X
--
--
--

PMD_TXEND
X
--
--
--

PMD_PSNI
--
X
--
--

PMD_TXPWRLVL
X
--
--
--

PMD_MODULATION
X
X
--
--

PMD_PREAMBLE
X
X
--
--

PMD_RATE
X
X
--
--

PMD_RSSI
--
X
--
--

PMD_RCPI
--
X
--
--

PMD_SQ

X
--
--

PMD_CS

X
--
--

PMD_ED
X
X
--
--

Insert the following new section after Section 18.4.5.15:
18.4.5.X PMD_PSNI.indicate

18.4.5.X.1 Function

This optional primitive,generated by the PMD sublayer, provides the received channel power indicator to the PLCP and MAC.

18.4.5.X.2 Semantics of the service primitive

The primitive shall provide the following parameter:

Parameter
Associated primitive
Value
Description

RCPI
PMD_RCPI.indicate
8 bits of RCPI
The RCPI is a measure of the antenna connector channel power received by the High Rate PHY, as defined in 18.4.8.X.

18.4.5.X.3 When generated

This primitive shall be generated by the PMD when the High Rate PHY is in the receive state. It is continuously

available to the PLCP, which, in turn, provides the parameter to the MAC entity.

18.4.5.X.4 Effect of receipt

This parameter shall be provided to the PLCP layer for information only. The RCPI may be used in conjunction

with PSNI to measure input signal quality.

Insert the following new section after Section 18.4.8.4:
18.4.8.X Received Channel Power Indicator (RCPI) Measurement

The RCPI indicator is a measure of the received RF power in the selected channel, measured at the antenna connector. This parameter shall be a measure by the PHY sublayer of the received RF power in the channel measured over the PLCP preamble and over the entire received frame. RCPI shall be a monotonically increasing, logarithmic function of the received power level defined in dBm. The allowed values for the Received Channel Power Indicator (RCPI) parameter shall be an 8 bit value in the range from 0 through 220, with indicated values rounded to the nearest 0.5 dB as follows:

0:     Power <  -110 dBm

1:     Power =  -109.5 dBm

2:     Power =  -109.0 dBm

        and so on

220: Power >  -0 dBm

221-255:      reserved

Accuracy for each measurement shall be +/- 5dB. The measurement shall assume a receiver noise equivalent bandwidth of 22 MHz.

A.4.6 Direct sequence PHY functions
Change Table to add new row after DS29.1 as follows:

Item
Feature
References
Status
Support

DS28
Receiver adjacent channel rejection
15.4.8.3
M
Yes (  No (

DS29

      DS29.1


MIB

dot11PhyDSSSComplianceGroup,

dot11PhyRegDomainsSupportGroup, and

dot11PhyOperationComplianceGroup
MIB 13.1, 15.3.2, 

Annex D

13.1, 15.3.2


M
Yes (  No (
Yes (  No (

DSXX
RCPI measurement
15.4.8.X
M
Yes (  No (

A.4.8 OFDM PHY functions
Change Table to add new row after OF1.6  as follows:

Item
Feature
References
Status
Support

OF1.6
RXVECTOR parameter: RSSI
17.2.3.2
M
Yes (  No (

OF1.X
RXVECTOR parameter:RCPI
17.2.3.X
M
Yes (  No (

Change Table to add new row after OF5.5  as follows:

Item
Feature
References
Status
Support

OF5.5
CCA sensitivity
17.3.10.5
M
Yes (  No (

OF5.X
RCPI measurement
17.3.10.X
M
Yes (  No (

Change Table to add new row after OF9.3.8  as follows:

Item
Feature
References
Status
Support

OF9.3.8
Parameter: RSSI
17.5.4.3
M
Yes (  No (

OF9.3.X
Parameter: RCPI
17.5.4.3
M
Yes (  No (

A. 4.9 High Rate, direct sequence PHY functions
Change Table to add new row after HRDS32.1  as follows:

Item
Feature
References
Status
Support

HRDS32.1
PHY object class
13.1, 18.3.3
M
Yes (  No (

HRDSXX
RCPI measurement
18.4.8.X
M
Yes (  No (
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