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Abstract

This document contains proposed normative text, with some outstanding queries to be determined, for the baseline TGe draft document.

Notes

This is a complete replacement section for clause 6, excluding the description for security services.

I have used the term “traffic class” in this document. I don’t remember what the agreed upon description was, but this will require a global search and replace to fix.

Rather than define an asynchronous data service and a QoS data service, I have restricted the overview section to defining simply a data service. This made more sense to me; there is only one service access point definition, and I couldn’t find a way to reconcile this with having multiple references to services provided in the overview.

I rewrote the “effect of receipt” section for the MA-UNITDATA.request primitive, describing effects of invalid requests. I’m in two minds as to whether that should be left as is, and I included the original text for comparison. I’m not completely sure as to the normative status of this text; the original (and my version) is very descriptive, rather than prescriptive, that is, it says “…the MAC does this…” rather than “…the MAC shall do this…”

I have set the values for priority to be Contention, ContentionFree, or an integer between and including 0 and 7. My intent was that Contention and ContentionFree would map to designated integers in the level 1 – 3 cases. There is also a reference in the MA-UNITDATA-STATUS.indication primitive definition that causes a failure if values other than Contention and ContentionFree are used in the level 0 MAC case. This is required to ensure that the description is still accurate for legacy MACs. I consider this an academic issue, since this is an abstract interface, so I was just looking for the simplest form of words that would be strictly accurate.

The definition of the MA-UNITDATA.indication talks about security, in the fact that frames that fail ICV don’t get indicated. I made the language more general, and I think closer to what I would like it to say in the current implementation. It used to say

“…received with valid (or null) WEP encryption…”  and I changed the phrase to

“…received with valid security properties according to the security policy at the local MAC sublayer entity…”

Similarly I made the language in 6.2.1.3.2 subparagraph k) sufficiently general to describe any transmit security credential/key failure.

I’m not that happy with the language in 6.2.1.3.2 generally – it doesn’t make it explicitly clear which of the indication values are a failure to transmit the frame, and which are simply advisory and show that the frame got transmitted with different parameters than those requested.

6 MAC service definition

6.1 Overview of MAC services

6.1.1 Data service

This service provides peer LLC entities with the ability to exchange MAC service data units (MSDUs). To support this service, the local MAC uses the underlying PHY-level services to transport an MSDU to a peer MAC entity, where it will be delivered to the peer LLC. Such MSDU transport is performed on a connectionless basis. There are no guarantees that the submitted MSDU will be delivered successfully. However, individual MSDUs have a requested priority or traffic class, communicated through the MAC SAP on a per MSDU basis. The communication of requested MSDU priority or traffic class is described in the MAC SAP definition below.

If the MAC layer association supports optional integrated services quality of service, the MAC will endeavor to deliver MSDUs of higher priority in preference to other MSDUs of lower priority that may be queued for delivery throughout the BSS.

If the MAC layer association supports optional modifiable traffic classes quality of service, which is a superset of integrated services quality of service, the MAC will endeavor to deliver MSDUs belonging to each traffic class according to a traffic specification previously requested for that traffic class.

Broadcast and multicast transport is part of the data service provided by the MAC. Due to the characteristics of the WM, broadcast and multicast MSDUs may experience a lower quality of service, compared to that of unicast MSDUs.

All STAs will support the data service, but not all STAs will differentiate their MSDU delivery according to the requested priority or traffic class. In a BSS containing a mixture of STAs, some of which support quality of service, and some of which do not, the MSDU delivery service at those STAs not supporting quality of service will correspond to lowest (best effort) priority. 

Because operation of certain functions of the MAC may cause reordering of some MSDUs, as discussed in more detail below, there are two service classes within the data service. By selecting the desired service class, each LLC entity initiating the transfer of MSDUs is able to control whether MAC entities are or are not allowed to reorder those MSDUs, within the limits set out below.

6.1.2 Security service

<text here from the security sub-group>

6.1.3 MSDU ordering

The services provided by the MAC sublayer permit, and may in certain cases require, the reordering of MSDUs. The MAC does not intentionally reorder MSDUs except as may be necessary either to improve the likelihood of successful delivery based on the current operational (power management) mode of the designated recipient station(s), or to meet the requested priority or traffic class of individual MSDUs.

The effect of this reordering (if any), for the set of MSDUs received at the MAC service interface of any single station, is a change in the delivery order of broadcast and multicast MSDUs relative to directed MSDUs, and the reordering of MSDUs with different requested priorities or traffic classes, originating from a single source station address. There is no reordering of unicast MSDUs of the same priority or traffic class.

If a higher-layer protocol using the asynchronous data service cannot tolerate this possible reordering, the optional StrictlyOrdered service class should be used. MSDUs transferred between any pair of stations using the StrictlyOrdered service class are not subject to the relative reordering that is possible when the Reorderable service class is used. However, the desire to receive MSDUs sent using the StrictlyOrdered service class at a station precludes simultaneous use of the MAC power management facilities at that station, and the use of integrated services or modifiable traffic classes quality of service.

In order for the MAC to operate properly, the DS must meet the requirements of ISO/IEC 15802-1: 1995. Subclause 9.8 specifies operational restrictions that ensure the appropriate ordering of MSDUs.

6.2 Detailed service specification

6.2.1 MAC data services

The IEEE 802.11 MAC supports the following service primitives as defined in ISO/IEC 8802-2: 1994:

MA-UNITDATA.request

MA-UNITDATA.indication

MA-UNITDATA-STATUS.indication

The following three subclauses (6.2.1.1 through 6.2.1.3) give the LLC definitions of the primitives and specify parameter value restrictions imposed by IEEE 802.11.

6.2.1.1 MA-UNITDATA.request

6.2.1.1.1 Function

This primitive requests a transfer of an MSDU from a local LLC sublayer entity to a single peer LLC sublayer entity, or multiple peer LLC sublayer entities in the case of group addresses.

6.2.1.1.2 Semantics of the service primitive

The parameters of the primitive are as follows:

MA-UNITDATA.request (

source address,
destination address,
routing information,
data,
priority,
service class
)

The source address (SA) parameter specifies an individual MAC sublayer address of the sublayer entity to which the MSDU is being transferred.

The destination address (DA) parameter specifies either an individual or a group MAC sublayer entity address.

The routing information parameter specifies the route desired for the data transfer (a null value indicates source routing is not to be used). For IEEE 802.11, the routing information parameter must be null.

The data parameter specifies the MSDU to be transmitted by the MAC sublayer entity. For IEEE 802.11, the length of the MSDU must be less than or equal to 2304 octets.

The priority parameter specifies the priority or traffic class desired for the data unit transfer. IEEE 802.11 allows ten values. Allowable priorities are Contention, Contention Free or an integer between and including 0 and 7.

The service class parameter specifies the service class desired for the data unit transfer. IEEE 802.11 allows two values: Reorderable or StrictlyOrdered.

6.2.1.1.3 When generated

This primitive is generated by the LLC sublayer entity whenever an MSDU is to be transferred to a peer LLC sublayer entity or entities.

6.2.1.1.4 Effect of receipt

<original text>

The receipt of this primitive causes the MAC sublayer entity to append all MAC specified fields, including DA, SA, and all fields that are unique to IEEE 802.11, and pass the properly formatted frame to the lower layers for transfer to peer MAC sublayer entity or entities.

<my text>

On receipt of this primitive the MAC sublayer entity determines whether the request can be fulfilled according to the requested parameters.

If the MAC sublayer entity cannot fulfill the request according to the requested parameters, it discards the request and indicates the action to the LLC sublayer entity using an MA-UNITDATA-STATUS.indication primitive which describes the reason for its inability to fulfill the request.

If the MAC sublayer entity is able to fulfill the request according to the requested parameters, it will append all MAC specified fields to the data parameter, including SA, DA and all fields that are unique to IEEE 802.11, and pass the properly formatted frame to the lower layers for transfer to peer MAC sublayer entity or entities.

6.2.1.2 MA-UNITDATA.indication

6.2.1.2.1 Function

This primitive defines the transfer of an MSDU from the MAC sublayer entity to the LLC sublayer entity, or entities in the case of group addresses. In the absence of error, the contents of the data parameter are logically complete and unchanged relative to the data parameter in the associated MA-UNITDATA.request primitive.

6.2.1.2.2 Semantics of the service primitive

The primitive provides parameters as follows:

MA-UNITDATA.indication (

source address,
destination address,
routing information,
data,
reception status,
priority,
service class
)

The SA parameter is an individual address as specified by the SA field of the incoming frame.

The DA parameter is either an individual or a group address as specified by the DA field of the incoming frame.

The routing information parameter specifies the route that was used for the data transfer. IEEE 802.11 will always set this field to null.

The data parameter specifies the MSDU as received by the local MAC entity.

The reception status parameter indicates the success or failure of the received frame for those frames that IEEE 802.11 reports via a MA-UNITDATA.indication. This MAC only reports success as all failures of reception are discarded without generating MA‑UNITDATA.indication.

The priority parameter specifies the receive processing priority that was used for the data unit transfer. IEEE 802.11 allows ten values: Contention, ContentionFree or an integer between and including 0 and 7.

The service class parameter specifies the receive service class that was used for the data unit transfer. IEEE 802.11 allows two values: Reorderable or StrictlyOrdered.

6.2.1.2.3 When generated

The MA-UNITDATA.indication primitive is passed from the MAC sublayer entity to the LLC sublayer entity or entities to indicate the arrival of a frame at the local MAC sublayer entity. Frames are reported only if they are validly formatted at the MAC sublayer, received without error, received with valid security properties according to the security policy at the local MAC sublayer entity, and their destination address designates the local MAC sublayer entity.

6.2.1.2.4 Effect of receipt

The effect of receipt of this primitive by the LLC sublayer is dependent on the validity and content of the frame.

6.2.1.3 MA-UNITDATA-STATUS.indication

6.2.1.3.1 Function

This primitive has local significance and provides the LLC sublayer with status information for the corresponding preceding MA-UNITDATA.request primitive.

6.2.1.3.2 Semantics of the service primitive

The primitive parameters are as follows:

MA-UNITDATA-STATUS.indication (

source address,
destination address,
transmission status,
provided priority,
provided service class
)

The SA parameter is an individual MAC sublayer entity address as specified in the associated MA-UNITDATA.request primitive.

The DA parameter is either an individual or group MAC sublayer entity address as specified in the associated MA-UNITDATA.request primitive.

The transmission status parameter will be used to pass status information back to the local requesting LLC sublayer entity. IEEE 802.11 specifies the following values for transmission status:

a) Successful,

b) Undeliverable (for unacknowledged directed MSDUs when the aShortRetryMax or aLongRetryMax retry limit would otherwise be exceeded),

c) Excessive data length,

d) Non-null source routing,

e) Unsupported priority

i) for priorities other than Contention, ContentionFree or an integer between and including 0 and 7.

ii) for priorities other than Contention or ContentionFree in the case that the local MAC sublayer entity does not support QoS greater than level 0.

f) Unsupported service class (for service classes other than Reorderable or StrictlyOrdered)

g) Unavailable priority (if the requested priority is other than Contention, the station has a negotiated association with a level 0 QoS property, and there is no point coordinator, the frame will be transmitted with priority set to Contention) and

h) Unavailable service class (for StrictlyOrdered service when the stations power management mode is other than active, or the station has a negotiated association which has a greater than level 0 QoS value).

i) Undeliverable (TransmitMSDUTimer reached aMaxTransmitMSDULifetime before successful delivery).

j) Undeliverable (no BSS available).

k) Undeliverable (the local MAC sublayer entity does not have the required credentials or other security data to transmit the frame).

The provided priority parameter specifies the priority that was used for the associated data unit transfer (Contention or ContentionFree).

The provided service class parameter specifies the class of service used for the associated data unit transfer (Reorderable or StrictlyOrdered).

6.2.1.3.3 When generated

The MA-UNITDATA-STATUS.indication primitive is passed from the MAC sublayer entity to the LLC sublayer entity to indicate the status of the service provided for the corresponding MA-UNITDATA.request primitive.

6.2.1.3.4 Effect of receipt

The effect of receipt of this primitive by the LLC sublayer is dependent upon the type of operation employed by the LLC sublayer entity.
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