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Block descriptions

1. Block 1

a. Working title: MAC SAP

b. Functional Description

<insert block text here>

The MAC-SAP is the Service Access Point (SAP) between the 802.11 MAC and higher layers in the protocol stack.  MSDUs to be transmitted by the STA and MSDUs received by the STA pass through this SAP.  802.11 defines three primitives for the MAC-SAP:  MA-UNITDATA.request, MA-UNITDATA.confirm and MA-UNITDATA.indication.  Higher layers use the “.request” primitive to request transmission of an MSDU.  The 802.11 MAC generates a corresponding “.confirm” primitive after transmitting (or failing to transmit) the MSDU.  When the STA receives an MSDU via the wireless medium the 802.11 MAC generates an “.indication” primitive.

Refer to 802.11 cl. 6.

Interactions with other blocks:

The MAC-SAP forwards MSDUs to be transmitted to the Tx Gating block.

The MAC-SAP receives a signal from either the Tx Gating block or the Tx Queuing block upon completion of transmit processing.

The MAC-SAP accepts wireless-medium received MSDUs from the Rx Gating block.

2. Block 2

a. Working title: Tx Gating

b. Functional Description

<insert block text here>

Primary function: Accepts MSDUs to be transmitted from the MAC SAP; gates said MSDUs based on a number of criteria; MSDUs that meet the criteria are forwarded to the Tx Queuing block; MSDUs not meeting the gating criteria are placed in the bit bucket.  The Tx Gating block generates a signal to the MAC-SAP indicating lack of transmission for MSDUs placed into the bit bucket.

Tx gating criteria are supplied to the Tx Gating block by signals from the MLME block.  [DAE: Hmmm, is that how we will define it to work?  Or are the criteria magically contained in MIB variables which the Tx Gating block consults to do its job? If the MLME block sends this information to the Tx Gating block it implies two things: a) the Tx Gating block maintains a local store of this information (perhaps in the MIB?), and b) the MLME does this operation countless other times with all the other MAC blocks.]

[Based on the frame exchange sequences examined to date add a description of a couple of Tx Gating examples.]

3. Block 3

a. Working title: Tx Preparation

b. Functional Description

<insert block text here>

Prepares MSDUs and MMSDUs for transmission.

Preparation includes queuing, fragmentation and encryption.

4. Block 3.1
a. Working title: Tx Queuing

b. Functional Description

<insert block text here>

Primary function: Accepts MSDUs to be transmitted (from the Tx Gating block) and MMSDUs to be transmitted (from the MLME block) for queuing prior to actual transmission; signals transmission status for MSDUs to the MAC-SAP; signals transmission status for MMSDUs to the MLME block.

Queued MSDUs/ MMSDUS are held in the Tx Buffering store (12).

MSDUs/ MMSDUs scheduled for transmission are delivered to the Fragmentation block.

The Tx Queuing block accepts a signal from the Fragmentation block upon completion of fragmentation and other transmit processing.

5. Block 3.2
a. Working title: Fragmentation

b. Functional Description

<insert block text here>

Fragments MSDUs into one or more data frames for transmission [per the Fragmentation Threshold parameter].

Delivers fragmented data frames to the Medium Access block for transimission.

Accepts a signal from the Medium Access block upon completion of data frame transmit processing.

Signals transmission status for SDUs to the Tx Queuing block.

6. Block 3.3

a. Working title: Encrypt

b. Functional Description

<insert block text here>

Encrypts SDU fragments.

7. Block 5

a. Working title: Medium Access

b. Functional Description

<insert block text here>

Accepts fragmented SDUs for transmission from the Fragmentation block.

Contends for the wireless medium and (when possible) transmits the fragmented SDUs via a sequence of transmitted and received PSDUs.

Signals transmission status to the Fragmentation block.

Accepts CCA and PSDU transmission status signals from the PHY-SAP.

Maintains the Network Allocation Vector (NAV) representing the status of the wireless medium as derived from all received frames.

Processes control frames received from the wireless medium.

Accepts PSDUs received from the wireless medium by the PHY thru the PHY-SAP.

Places received PDSUs that do not meet the address matching criteria for the STA into the bit bucket.  Accesses the Address Database (11) to make that determination.

Delivers user data and management PDSUs to the Defragmentation block.

5.1 Block 5.1

Working title: Frame Transmission

Functional Description

<insert block text here>

Accepts fragmented SDUs from the Fragmentation block and schedules those MPDUs [?] for transmission.

Delivers signals to the Tx Control/ Sequencer block to indicate that an SDU fragment is ready for transmission.  Accepts signals from the Tx Control/ Sequence to construct and transmit RTS, CTS and ACK control frames.

Delivers PSDUs ready for transmission to the PHY through the PHY-SAP.

Accepts transmission status signals from the PHY through the PHY-SAP.

Delivers transmission status signals for processed SDU fragments to the Fragmentation block.

5.2 Block 5.2

Working title: CRC Check

Functional Description

<insert block text here>

Checks the CRC of PSDUs received from the wireless medium.

Places PSDUs with incorrect CRCs into the bit bucket.

5.3 Block 5.3

Working title: Duration Extractor

Functional Description

<insert block text here>

Examines all PSDUs received from the wireless medium and extracts duration information from those PSDUs using address matching criteria based on information derived from the Address Database.  The duration information is used to update the NAV.

5.4 Block 5.4

Working title: Address Matching

Functional Description

<insert block text here>

Accepts PSDUs received via the wireless medium from the Duration Extractor block.  Compares the addressing fields of those PSDUs to address information stored in the Address Database.  Delivers PSDUs meeting the comparison criteria to the Rx Ctrl/ Data&Mgmt Demux block.  Delivers PSDUs not meeting the comparison criteria to the bit bucket.

5.5 Block 5.5

Working title: Rx Ctrl/ Data&Mgmt Demux

Functional Description

<insert block text here>

Accepts PSDUs from the Address Matching block; delivers MSDUs and MMSDUs to the Defragmentation block; delivers Control frames to the Control decode block.

5.6 Block 5.6

Working title: Control Decode

Functional Description

<insert block text here>

Accepts control frames from the Rx Ctrl/ Data&Mgmt Demux block.  Generates control signals to the Tx Control/ Sequencer block based on the contents of those control frames.

5.7 Block 5.7

Working title: Tx Control/ Sequencer

Functional Description

<insert block text here>

Accepts signals from the Frame Tx, NAV and Control Decode blocks.  Synthesizes those inputs and generates signals to the Frame Tx block to initiate the transmission of control and data frames as part of a frame transmission-reception sequence.

5.8 Block 5.8

Working title: NAV

Functional Description

<insert block text here>

Maintains the STA’s knowledge of the Network Allocation Vector (NAV) based on information derived from CCA signals accepted from the PHY and duration information signals accepted from the Duration Extractor block.

Delivers NAV signals to the Tx Control/ Sequencer block to aid in the process of scheduling PSDU transmission over the wireless medium.

8. Block 6

a. Working title: PHY SAP

b. Functional Description

<insert block text here>

The PHY-SAP is the Service Access Point (SAP) between the 802.11 MAC and the 802.11 PHY.  PSDUs to be transmitted by the STA and PSDUs received by the STA pass through this SAP.  The PHY also provides signals to the MAC to indicate the Clear Channel Assessment (CCA) status and completion of a transmit request.

9. Block 8
a. Working title: Rx Reconstruction
b. Functional Description

<insert block text here>

Reconstructs received SDU fragments into whole MSDUs and MMSDUs.

Reconstruction consists of decryption, defragmentation and MSDU/ MMSDU demuxing.
10. Block 8.1

a. Working title: Decrypt

b. Functional Description

<insert block text here>

Decrypts SDU fragments.

11. Block 8.2

a. Working title: Defragmentation

b. Functional Description

<insert block text here>

Reconstitutes SDU fragments into whole MSDUs and MMSDUs.

Delivers whole SDUs to the Rx MSDU/ MMSDU Demux block.

12. Block 8.3
a. Working title: Rx MSDU/ MMSDU Demux

b. Functional Description

<insert block text here>

Accepts whole SDUs from the Defragmentation block; delivers MSDUs to the Rx Gating block; delivers MMSDUs to the MLME block.

13. Block 9

a. Working title: Rx Gating

b. Functional Description

<insert block text here>

Primary function: Accepts MSDUs received via the wireless medium from the Rx MSDU/ MMSDU Demux block; gates those MSDUs based on a number of criteria; MSDUs that meet the criteria are forwarded to higher layers via the MAC-SAP; MSDUs not meeting the gating criteria are placed in the bit bucket.

Rx gating criteria are supplied to the Rx Gating block by signals from the MLME block.  [DAE: Hmmm, is that how we will define it to work?  Or are the criteria magically contained in MIB variables which the Rx Gating block consults to do its job? If the MLME block sends this information to the Rx Gating block it implies two things: a) the Rx Gating block maintains a local store of this information (perhaps in the MIB?), and b) the MLME does this operation countless other times with all the other MAC blocks.]

[Based on the frame exchange sequences examined so far add a description of a couple of Rx Gating examples.]

14. Block 10

a. Working title: MLME

b. Functional Description

<insert block text here>

Controls the overall operation of the MAC based on directives from and cooperation with the SME and knowledge acquired during operation of the MAC.

Delivers MMSDUs to the Tx Queuing block for transmission.

Accepts transmission status signals from the Tx Queuing block.

Accepts MMSDUs received via the wireless medium from the Rx MSDU/ MMSDU Demux block.

Delivers address updates to the address matching database.

Delivers gating control signals to the Tx Gating and Rx Gating blocks.

15. Block 11

a. Working title: Address Database

b. Functional Description

<insert block text here>

A data store that holds the address matching data for the station.  The address matching data controls the handling (by the MAC) of frames received from the wireless medium.

16. Block 12

a. Working title: Tx Buffering

b. Functional Description

<insert block text here>

A data store that holds queued MSDUs and MMSDUs until the Tx Queuing block is ready to schedule particular SDUs for transmission.

17. Block 13

a. Working title: MLME SAP

b. Functional Description

<insert block text here>

The MLME-SAP is the Service Access Point (SAP) between the 802.11 MAC and the Station Management Entity (SME).  Through the MLME-SAP the SME provides operational parameters to the MLME and works in conjunction with the MLME to achieve overall operation of the station.

802.11 defines many primitives for the MLME-SAP for a wide variety of purposes.

Use Case Scenarios
<DB: after diagram is stable and above text present, do a section tracing each use case and individual use case scenarios; I’m thinking this could be done nicely as embedded PPT animation with speaker notes? requires stable diagram first since PPT makes the diagram get duplicated for each use case scenario …>

<DE: for the purpose of getting this process started the first use cases considered are well known frame exchange sequences; other use cases (some not involving frame exchanges) will follow>

<DE: as each individual use case scenario is explored, the block functional descriptions above will be updated to extend the description of that block; optional in this process is to (later?) annotate those descriptions with references to actual clauses in the standard (note that a one-to-one mapping is not expected)>

· Basic Frame Sequence Scenarios:

· Data/Ack as originator

· Data/Ack as recipient

· Exception: Data/Ack missing ack

· Ex: Data/Ack missing ack, received data addressed to me 

· RTS/CTS/Data/Ack as originator

· RTS/CTS/Data/Ack as recipient

· Ex: RTS/CTS/Data/Ack missing CTS

· Ex: RTS/CTS/Data/Ack missing Ack

· Ex: RTS/CTS/Data/Ack missing CTS,  received data addressed to me 

· RTS/CTS/Data/Ack/Data/Ack

·  Power Saving Scenarios

· Beacon transmission,  including TIM for power:savers.

· Broadcast data transmission after DTIM

· Receive data addressed to power:saver.  Receive PS:Poll.   Send Data/Ack.

· Ex:  no PS:Poll ever received

· Receive data addressed to power:saver.  Notification of leaving PS state.   Send Data/Ack. 

· Power saver wakes for beacon,  checks TIM,  sends PS:Poll.

Walkthrough of a sample use case scenario:

Scenario = Basic Frame Exchange Sequence::Data/Ack as originator (error free):

Upper layer delivers MA-UNITDATA.request primitive to 802.11 MAC through the MAC-SAP (1).

Tx Gating block (2) accepts the MSDU and checks the addressing against the Tx gating criteria.

Tx Gating block delivers the MSDU to the Tx Queuing block (3.1)

Tx queuing block places MSDU in the Tx Buffering store (12)

Tx queuing block applies queuing rules to select an SDU from the Tx Buffering store to be scheduled for transmission.

Tx queuing block delivers SDU to the Fragmentation block (3.2).

Fragmentation block converts SDU into fragments.  [Since this is the initial case, assume one fragment.]

Fragmentation block delivers SDU fragment to Medium Access block (5) for transmission.

Frame Tx block (5.1) accepts SDU fragment to be transmitted.

Frame Tx block signals Tx Control/ Sequencer (5.7) of desire to transmit a data frame.

Tx Control/ Sequencer determines availability of the medium.  Assuming positive medium availability, the Tx Control/ Sequencer signals the Frame Tx block to begin transmission of the SDU fragment.

Frame Tx block delivers the SDU fragment to the PHY (via the PHY-SAP (6)) as a PSDU to be transmitted.

PHY signals completion of transmission process for the PSDU to the Frame Tx block.

Frame Tx block signals Tx Control/ Sequencer (5.7) of PSDU transmission.

PHY delivers ACK PSDU, received via the wireless medium, to the CRC Check block (5.2).

CRC Check block confirm validity of CRC for the ACK PSDU.

CRC Check block delivers the ACK PSDU to the Duration Extractor block (5.3).

Duration Extractor block delivers the ACK PSDU to the Address Matching block (5.4).

Address Matching block compares the Receiver Address (RA) field in the header of the ACK PSDU against the STA MAC address, which is obtained from the Address Database.  Finding that the addresses match, the Address Matching block (5.4) delivers the ACK PSDU to the Rx Ctrl/ Data&Mgmt Demux block (5.5)

The Rx Ctrl/ Data&Mgmt Demux block delivers the ACK PSDU to the Control Decode block (5.6).

The Control Decode block generates a signal to the Tx Control/ Sequencer block (5.7) indicating that the expected ACK was received.

The Tx Control/ Sequencer block generates a signal to the Frame Tx block (5.1) indicating successful transmission of the SDU fragment.

The Frame Tx block generates a signal to the Fragmentation block (3.2) indicating that the SDU fragment was successfully transmitted.

The Fragmentation block generates a signal to the Tx Queuing block (3.1) indicating that the MSDU was successfully transmitted.

The Tx Queuing block delivers a MA-UNITDATA.confirm primitive to the upper layer through the MAC-SAP (1) indicating that the MSDU was successfully transmitted.

<end of sequence: Data-Ack as originator (error free)>

Revisions:

r0 – 2008-11-08 Created.

r1 – 2008-11-12 Updated diagrams to 2008-11-12 rev 8 figures and functional descriptions to correspond.
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Abstract


An output document from the ARC Standing Committee, this document captures the breakdown of the 802.11 MAC (per IEEE Std. 802.11-2007) into a set of components including a high level functional description of each component block.
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