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Abstract
This document is a revision of initialization and network association (7.14) for 802.22b systems and 
provies
 definitions related with the revision.
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7.   MAC Common Part sublayer

This clause describes the MAC layer used by the IEEE 802.22 WRAN point-to-multipoint medium access control standard. The MAC provides tools for protection of TV bands incumbent services as well as for coexistence. The MAC is　connection-oriented and provides flexibility in terms of QoS support. The MAC regulates   downstream   medium   access   by TDM, while the upstream   is   managed   by   using   a DAMA/OFDMA system. In the MAC, the BS manages all the activities within its IEEE 802.22 cell and the associated CPEs are under the control of the BS.


This clause describes the MAC layer used by the IEEE 802.22 WRAN point-to-multipoint medium access control standard and the IEEE 802.22b WRAN multihop relay medium access control standard. The MAC provides tools for protection of TV bands incumbent services as well as for coexistence. The 802.22b MAC provides all functionalities of the 802.22 MAC, and additionally supports multihop relay operations, multiple channel operations, etc. The 802.22 MAC and 802.22b MAC areThe MAC isconnection-oriented and provide flexibility in terms of QoS support. The 802.22 MAC and the 802.22b MAC regulateThe MAC regulates downstream medium access by TDM, while the upstream is managed by using a DAMA/OFDMA system. In the 802.22 MAC, the BS manages all the activities within its IEEE 802.22 cell and the associated CPEs are under the control of the BS. The 802.22b MAC provides point-to-multipoint connections and relay connections between the MR-BS and the CPEs as well as supports to configure a local cell consisting of a distributed scheduling R-CPE and S-CPEs. An R-CPE operates one of two modes of centralized scheduling and distributed scheduling depending on capability or network sistualtions. The R-CPE on the centralized scheduling mode (centralized scheduling R-CPE) provides relay connections for the subscribe CPEs (S-CPEs) under the management of the MR-BS. On the other hand, the R-CPE on the distributed scheduling mode (distributed scheduling R-CPE) configures a local cell within the 802.22b WRAN cell, and has the functionalitiy of MR-BS and manages S-CPEs within the local cell. The MR-BS manages the IEEE 802.22b WRAN cell containing CPEs and local cells.




7.1    General

In an IEEE 802.22 cell, multiple CPEs are managed by a single BS that controls the medium access. The downstream is TDM where the BS transmits and the CPE receives. The upstream transmissions, where the CPEs transmit and the BS receives, are shared by CPEs on a demand basis, according to a DAMA/OFDMA scheme. Depending on the class of service (CoS) utilized, a CPE may be issued continuing rights to transmit, or is dynamically allocated by the BS after receipt of a request from the CPE. The MAC supports unicast (addressed to a single CPE), multicast (addressed to a group of CPEs) and broadcast (addressed to all CPEs in a cell) services.


In an IEEE 802.22 cell, multiple CPEs are managed by a single BS that controls the medium access. The downstream is TDM where the BS transmits and the CPE receives. The upstream transmissions, where the CPEs transmit and the BS receives, are shared by CPEs on a demand basis, according to a DAMA/OFDMA scheme. Depending on the class of service (CoS) utilized, a CPE may be issued continuing rights to transmit, or is dynamically allocated by the BS after receipt of a request from the CPE. The MAC supports unicast (addressed to a single CPE), multicast (addressed to a group of CPEs) and broadcast (addressed to all CPEs in a cell) services.

In an IEEE 802.22b cell consisting of CPEs (R-CPEs and S-CPEs) and local cells, multiple CPEs are managed by a single MR-BS. The downstream is TDM where the MR-BS transmits and the CPEs receive. The upstream transmissions, where the CPEs transmit and the MR-BS receives, are shared by the CPEs on a demand basis, according to a DAMA/OFDMA scheme. In a local cell consisting of a distributed scheduling R-CPE and S-CPEs, multiple S-CPEs are managed by the distributed scheduling R-CPE. The downstream within a local cell is TDM where the distributed scheduling R-CPE transmits and the S-CPEs receive. The upstream transmissions within a local cell, where the S-CPEs transmit and the distributed scheduling R-CPE receives, are shared by the S-CPEs on a demand basis, according to a DAMA/OFDMA sheme.



The MAC implements a combination of access schemes that efficiently control contention between CPEs within a cell and overlapping cells sharing the same channel while at the same time attempting to meet the latency and bandwidth requirements of each user application. This is accomplished through four different types of upstream scheduling  mechanisms that are implemented using: unsolicited bandwidth  rants, polling, and two contention procedures (i.e., MAC header and CDMA based). The use of polling simplifies the access operation and attempts to allow applications to receive service on a deterministic basis if it is required.

The 802.22 MAC and 802.22b MAC implements a combination of access schemes that efficiently control contention between CPEs within a cell and overlapping cells sharing the same channel while at the same time attempting to meet the latency and bandwidth requirements of each user application. This is accomplished through four different types of upstream scheduling mechanisms that are implemented using: unsolicited bandwidth rants, polling, and two contention procedures (i.e., MAC header and CDMA based). The use of polling simplifies the access operation and attempts to allow applications to receive service on a deterministic basis if it is required.


The MAC is onnection-oriented, and as such, connections are a key component that require active maintenance and hence can be dynamically created, deleted, and changed as the need arises. A connection defines both the mapping between convergence processes at CPEs and BS and the related service flow (one connection per service flow). For the purposes of mapping to services on CPEs and associating varying levels of QoS, all data communications are instantiated in the context of a connection and this provides a mechanism for upstream and downstream QoS management. In particular, the QoS parameters are integral to the bandwidth allocation process as the CPE requests upstream bandwidth on a per connection basis (implicitly identifying the service flow). The BS, in turn, grants bandwidth to a CPE as an aggregate of grants in response to per-connection requests from the CPE.


The 802.22 MAC and 802.22b MAC areis onnection-oriented, and as such, connections are a key component that require active maintenance and hence can be dynamically created, deleted, and changed as the need arises. A connection defines both the mapping between convergence processes at CPEs and BS or MR-BS and the related service flow (one connection per service flow). For the purposes of mapping to services on CPEs and associating varying levels of QoS, all data communications are instantiated in the context of a connection and this provides a mechanism for upstream and downstream QoS management. In particular, the QoS parameters are integral to the bandwidth allocation process as the CPE requests upstream bandwidth on a per connection basis (implicitly identifying the service flow). The BS, MR-BS or the distributed scheduling R-CPE, in turn, grants bandwidth to a CPE as an aggregate of grants in response to per-connection requests from the CPE.

7.2    Addressing and connections

Each IEEE 802.22 base station and CPE shall have a 48-bit universal MAC address, as defined in IEEE Std 802-2001. This address uniquely defines the base station and CPE from within the set of all possible vendors and equipment types. It is used as part of the authentication process by which the BS and CPE each verify the identity of the other at the time of network association. It is used as part of the authentication process by which the BS and CPE each verify the identity of the other at the time of network association. The BS MAC address is broadcast by the BS and is present in every CBP burst, being part of the Superframe Control header (SCH) data. Each WRAN device regularly broadcasts a CBP burst containing its Device ID and Serial Number. This is done as part of the device’s self-identification process that helps identify potential interference sources to incumbent services and for coexistence purposes.

Each IEEE 802.22 base station and CPE shall have a 48-bit universal MAC address, as defined in IEEE Std 802-2001. This address uniquely defines the base station and CPE from within the set of all possible vendors and equipment types. It is used as part of the authentication process by which the BS and CPE each verify the identity of the other at the time of network association. It is used as part of the authentication process by which the BS and CPE each verify the identity of the other at the time of network association. The BS MAC address is broadcast by the BS and is present in every CBP burst, being part of the Superframe Control header (SCH) data. Each WRAN device regularly broadcasts a CBP burst containing its Device ID and Serial Number. This is done as part of the device’s self-identification process that helps identify potential interference sources to incumbent services and for coexistence purposes.

Connections are identified by two items, a 9-bit station ID (SID) and a 3-bit flow ID (FID). The SID uniquely identifies a station that is under the control of the BS. A SID can be for a unicast station, when referencing a single CPE, or for a multicast station, when referencing a multicast group (of CPEs). A FID identifies a particular traffic flow assigned to a CPE. The tuple of SID and FID (SID | FID) forms a connection identifier (CID) that identifies a connection for the CPE. The SID is signaled in the DS/US- MAP allocation, and the FID is signaled in the generic MAC header (GMH) of a MAC PDU. This allows for a total of up to 512 stations, each with a maximum of eight flows that can be supported within each downstream and upstream channel.

Connections are identified by two three items, a 8-bit local cell ID (LCID), a 913-bit station ID (SID) and a 83-bit flow ID (FID). The LCID uniquely identify a local cell that is under the distributed scheduling R-CPE. The SID uniquely identifies a station that is under the control of the BS, the MR-BS or the distributed scheduling R-CPE. A SID can be for a unicast station within a 802.22b WRAN cell or a local cell, when referencing a single CPE, or for a multicast station, when referencing a multicast group (of CPEs). A FID identifies a particular traffic flow assigned to a CPE. A 4bit LSB of FID defines downstream flow ID, while a 4bit MSB of FID defines upstream flow ID. The tuple of LCID, SID and FID (LCID|SID | FID) forms a connection identifier (CID) that identifies a connection for the CPE. The LCID and SID is a signaled in the DS/US- MAP allocation, and the FID is signaled in the generic MAC header (GMH) of a MAC PDU. This allows for a total of up to 512 8192 stations in each local cell up to 255 , each with a maximum of eight  sixteen flows that can be supported within each downstream and upstream channel. LCID with all zero shall be allocated for the 802.22b WRAN cell.

At CPE initialization, three flows shall be dedicated for management connections (see 12.2) for the purpose of carrying MAC management messages and data between a CPE and the BS. The three flows reflect the fact that there are inherently three different levels of QoS for traffic sent on management connections between a CPE and the BS. The basic flow is used by the BS MAC and CPE MAC to exchange short, time- urgent MAC management messages; whereas, the primary management flow is used by the BS MAC and CPE MAC to exchange longer, more delay-tolerant MAC management messages (Table 19 specifies which MAC management messages are transferred on which type of connections). Finally, the secondary management flow is used by the BS and CPE to transfer more delay tolerant, standards-based (e.g., DHCP, TFTP, and SNMP) messages that are carried in IP datagrams. The secondary management flow may be packed and/or fragmented, similarly to the primary management except that no ARQ should be used for the latter since it is more time critical.

At CPE initialization, three flows shall be dedicated for management connections (see 12.2) for the purpose of carrying MAC management messages and data between a CPE and the BS/MR-BS or the distributed scheduling R-CPE. The three flows reflect the fact that there are inherently three different levels of QoS for traffic sent on management connections between a CPE and the BS/MR-BS or the distributed scheduling R-CPEbetween a CPE and the BS. The basic flow is used by the BS/MR-BS MAC or the distributed scheduling R-CPE MAC and CPE MAC to exchange short, time- urgent MAC management messages; whereas, the primary management flow is used by the BS/MR-BS MAC or the distributed scheduling R-CPE MACthe BS MAC and CPE MAC to exchange longer, more delay-tolerant MAC management messages (Table 19 specifies which MAC management messages are transferred on which type of connections). Finally, the secondary management flow is used by the BS/MR-BS MAC or the distributed scheduling R-CPE MACthe BS and CPE to transfer more delay tolerant, standards-based (e.g., DHCP, TFTP, and SNMP) messages that are carried in IP datagrams. The secondary management flow may be packed and/or fragmented, similarly to the primary management except that no ARQ should be used for the latter since it is more time critical.


The FIDs for these connections shall be assigned according to the specification in 12.2. The same FID value is assigned to both upstream and downstream members of each connection.

The FIDs for these connections shall be assigned according to the specification in 12.2. The same FID value is assigned to both upstream and downstream members of each connection. A 4bit LSB of FID defines downstream flow ID, while a 4bit MSB of FID defines upstream flow ID.

The CID, which is a tuple of SID | FID, can be considered a connection identifier even for nominally connectionless traffic like IP, since it serves as a pointer to destination and context information.

The CID, which is a tuple of LCID|SID | FID, can be considered a connection identifier even for nominally connectionless traffic like IP, since it serves as a pointer to destination and context information.


Many higher-layer sessions may operate over the same wireless connection. For example, many users within a company may be communicating with Transmission Control Protocol (TCP)/IP to different destinations, but since they all operate within the same overall service parameters, all of their traffic is pooled for request/grant purposes. A service flow is a unidirectional flow of traffic (BS to CPE, or CPE to BS) that defines the mapping of higher-layer application service parameters (e.g., QoS) to a FID assigned to a particular CPE’s unicast SID or multicast group (multicast SID).

The type of service and other current parameters of an application service are implicit in the SFID. A service flow definition may be accessed reading the appropriate service flow MIB (see 13.1.3) indexed by the SFID of the service flow assigned to a particular CPE.

Service flow, once established, may require active maintenance. The maintenance requirements vary depending upon the type of service connected. Modifiable service flows may require maintenance due to stimulus from either the CPE or the network side of the connection.

Service flow may also be terminated. This generally occurs only when a subscriber’s service has changed or when the base station has not been able to communicate with the CPE. The BS or CPE can terminate a service flow.

Service Flow Management functions are supported through the use of static configuration and dynamic addition,  modification,  and  deletion  of  service  flow  parameters  and/or  service  flows  themselves  as described in 7.18.

Many higher-layer sessions may operate over the same wireless connection. For example, many users within a company may be communicating with Transmission Control Protocol (TCP)/IP to different destinations, but since they all operate within the same overall service parameters, all of their traffic is pooled for request/grant purposes. A service flow is a unidirectional flow of traffic (BS/MR-BS to CPE, or CPE to BS/MR-BS, distributed scheduling R-CPE to CPE or CPE to distributed scheduling R-CPE) that defines the mapping of higher-layer application service parameters (e.g., QoS) to a LCID assigned to a particular local cell with a FID assigned to a particular CPE’s unicast SID or multicast group (multicast SID).

The type of service and other current parameters of an application service are implicit in the SFID. A service flow definition may be accessed reading the appropriate service flow MIB (see 13.1.3) indexed by the SFID of the service flow assigned to a particular CPE.

Service flow, once established, may require active maintenance. The maintenance requirements vary depending upon the type of service connected. Modifiable service flows may require maintenance due to stimulus from either the CPE or the network side of the connection.

Service flow may also be terminated. This generally occurs only when a subscriber’s service has changed or when the base station has not been able to communicate with the CPE. The BS/MR-BS or CPE can terminate a service flow.

Service Flow Management functions are supported through the use of static configuration and dynamic addition,  modification,  and  deletion  of  service  flow  parameters  and/or  service  flows  themselves  as described in 7.18.
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