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EDITORIAL NOTES:

1. Master and client definitions are similar to those in 802.15.1

2. “Station” or “device” is used as a generic term to represent either Master or client device

3. Remove all paragraphs starting from “NOTE:” after taking care of them in Clause 9.

4. Resolve and Remove all the paragraphs starting from “OPEN ISSUE:”

5. Definitions of MPDU, MSDU, PPDU and PSDU are same as those in 802.11-1999

6. MCDU is Mac Command data unit and MCPDU is Mac command protocol data unit. The frame body contents of these data units are the MAC command(s).

6 MAC service definition

6.1 Overview of MAC services

6.1.1  MAC data services

This service provides peer LLC entities with the ability to exchange MAC service data units (MSDUs) using either a stream or non-stream based service.  The local MAC uses the underlying PHY-level services, during an assigned slot-cycle allocated by the PNC, to transport an MSDU to a receiving peer MAC entity, where the received MSDU will be delivered to its LLC. 

6.1.1.1 Asynchronous data service

The MAC supports the exchange of asynchronous MSDUs on a best effort connectionless basis. There are no guarantees that the submitted asynchronous MSDU will be delivered successfully.  Broadcast and multicast transport are part of the asynchronous data service provided by the MAC.  All STAs and/or Portals will support the asynchronous data service.  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 asynchronous data service.  By selecting the desired service class, each LLC entity initating the transfer of asynchronous MSDUs is able to control whether MAC entities are or are not allowed to reorder those MSDUs.

6.1.1.2 Stream based data service

The MAC supports the exchange of  MSDUs on a per stream basis.  Each stream is assigned a unique logical connection identifier.  There are no guarantees that a submitted MSDUassociated with a specified stream will be delivered successfully or within an expected  time interval.   Broadcast and multicast transport are part of the stream based data service provided by the MAC.

6.1.2 QoS for MAC data services

The MAC supports both prioritized and parameterized Quality of Service requests.  Prioritized QoS request values are specified as an integer between 0 and 7 inclusive and are interpreted directly from one of the MSDU’s parameter fields.  While Parameterized QoS request values are specified as an integer between 8 and 15 inclusive and require a previously negotiated correspondence between one of the MSDU’s parameter fields and and a specific quality of service.

6.1.3 Security Services

This clause needs definition.

6.1.4 MSDU ordering

The asynchronous data service provided by the MAC sublayer permit, and may in certain cases require, the reordering of MSDUs.  The asynchronous data service does not intentionally reorder MSDUs except as may be necessary to improve the likelihood of successful delivery based on the current operational mode o f the designated recipient station(s).  The sole effect of this reordering(if any), for the set of asynchronous data service 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, originating from a single source station address.  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 Strictly Ordered service class are not subject to the relative reordering that is possible when the Reorderable Multicast 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 intended recipient stations.

The stream based data service maintains MSDU ordering within each uniquely identified logical connection.  However, it does not maintain ordering among MSDUs belonging to different streams

6.2 Detailed service specification

6.2.1 MAC data services

The IEEE 802.15.3 MAC supports the following service primitives as defined in ISO/IEC 8802-2: 

· MA-UNITDATA.request

· MA-UNITDATA.indication

· MA-UNITDATA-STATUS.indication

The LLC definitions of the primitives and the specific parameter value restrictions imposed by IEEE 802.15.3 are given in 6.2.1.1 through 6.2.1.3.

6.2.1.1 MA-UNITDATA.request

6.2.1.1.1 Function

This primitive request 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 inforation parameter specifies the route desired for the data transfer ( a null value indicates source routing is not to be used).  For IEEE 802.15.3, the routing information parameter must be null.

The data parameter specifies the MSDU to be transmitted by the MAC sublayer entity.  For the IEEE 802.15.3, the length of the MSDU must be less than or equal to <TBD> octets.

The priority parameter specifies either a prioritized or parameterized QoS request for the MSDU transfer.  IEEE 802.15.3 allows 16 values: an integer between 0 and 7 inclusive for directly indicating prioritized QoS or an integer between 8 and  15 inclusive for indirectly indicating parameterized QoS.  

Note:  What happens in the case where two  MSDUs have the same SA, DA and priority but the MPDU requires two different stream Ids?

The service class parameter specifies the service class desired for the data unit transfer:  

· The asynchronous data service allows these two values: Reorderable or StrictlyOrdered.

· The stream based data service allows only ReorderableMulticast.

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

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.indicate 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 appends all MAC specified fields that are unique to IEEE 802.15.3 to the data parameter, passes the properly formatted frame to the lower layers for transfer to peer MAC sublayer entity or entities, and indicates the action to the LLC sublayer entity using an MA-UNITDATA-STATUS.indicate primitive with transmission status set to "successful".

6.2.1.2 MA-UNITDATA.indication

6.2.1.2.1 Function

This primitive indicates 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 802.15.3 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 802.15.3 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 802.15.3 allows 16 values: an integer between and including 0 and 15.

The service class parameter specifies the receive service class that was used for the data unit transfer.  IEEE 802.15.3 allows two values: Reorderable or StrictlyOrdered.

6.2.1.2.3 When generated

The MA-UNITDATA.indicate 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 immediately preceding MA-UNITDATA.request primitive.

6.2.1.3.2 Semantics of he service primitive

The primitive parameters are as follows: 


MA-UNITDATA-STATUS.indicate
(


 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 is used to pass status information back to the local requesting LLC sublayer entity.  IEEE 802.15.3 specifies the following values for transmission status when delivery of the MSDU is attempted:

a) Successful; 

b) Excessive data length;

c) Non-null source routing;

d) Unsupported priority (for priorities other than an integer between and including 0 and 15);

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

f) Unavailable service class (for StrictlyOrdered service when the stations power management mode is other than active);

g) Undeliverable (no piconet available);

h) 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 (an integer between and including 0 and 15).

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.indicate 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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