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1. Overview

[TBD]
1.1 Scope

[TBD]

1.2 Purpose

[TBD]

1.3 Sample application areas

[TBD]

1.4 Conformance

[TBD]

2. Normative references

[TBD]

3. Definitions, acronyms and abbreviations

3.1 Definitions

[TBD]

3.2 Acronyms and abbreviations
[TBD]

4. Coexistence Services System description
This standard defines a Coexistence Services System (CSS) to collect,  provide and share information about the local TVWS radio environment and provides coexistence solutions to improve the coexistence among TVWS users and networks who subscribe to these services. These services are provided on the internet  in a media independent fashion by using a Coexistence Client function which resides in the subscriber and provides convergence and translation functions for the particular link-layer technologies, e.g. 802.11, in use at the current time.
The following items are not within the scope of this standard:

—
Regulatory body  (FCC and others)  rules and regulations governing use of the TVWS

—
Registration and access to TVWS incumbent protection database, as define by regulatory body.
—
Enhancements specific to particular link-layer technologies that are required to support this standard (they will be carried out by those respective link-layer technology standards)

—
Higher layer (layer 3 and above) enhancements that are required to support this standard

4.1 Architecture
The CSS architecture has three logical entities and six logical interfaces, as shown in Figure 1. A CSS logical entity is defined by its functional role(s) and its interfaces with external entities and other CSS entities.

The CSS logical entities are:

· Media Independent Support Server (MISS), 
· Media Independent Coexistence Manager (MICM),

· Coexistence Client (CC).

The above CSS entities interact with three external entities:

· Subscribing TVBD network or device (the CSS user),

· TVWS database,

· Operator Management Entity (OME).
The CSS logical external interfaces are:

· Interface A, between the CC and the subscribing TVBD network or device,
· Interface C, between the MICM or MICS and the regulatory TVWS database,
· Interface D, between the MICM and an Operator Management Entity
The CSS logical internal interfaces are:

· Interface B1, between the CC and the MICM,

· Interface B2, between the MICM and MICS,

· Interface B3, between the local MICM and any remote peer MICMs.
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Figure 1: 802.19.1 Coexistence Services System (CSS)
The implementation details of external interfaces C and D are defined elsewhere by each Operator and Database Service Provider.  However, this standard provides a set of service access primitives which may be used by Operators and Database Service Providers to better understand the functions and operation of the CSS and define the information exchanges required on interfaces C and D.   Further information about interface C and D may be found in the Annexes.
The implementation details of external interface A are defined by the subscriber equipment manufacturer and are also out of scope for this standard.  However, this standard provides a set of service access primitives which may be used by manufacturers to better understand the functions and operation of the CSS and define the information exchanges required on interface A.

The internal interfaces are defined in detail in this standard to promote interoperability of CSS entities which may be produced by different manufacturers.  In addition, these internal interfaces may be viewed as external interfaces when the CSS entities are not collocated so that external transport, e.g.  over IP, is needed to implement the interface. 

4.2 Logical entities
The six CSS logical entities are defined by their functions, operations and interfaces.  The major functions of each CSS entity are listed here.

4.2.1 MISS functions
The major functions of the MISS are

· To support discovery of available CSS resources and CSS entity location and addressing,

· To facilitate interface establishment between CMs

· To collect, aggregate, and provide information facilitating coexistence for subscribing CSS users.  This includes updated TVWS channel availability information, geo location data storage, data processing, etc.
4.2.2 MICM

The major functions of the MICM are

· To assist discovery of other MICMs

· To identify and solve coexistence problems and to provide coexistence solutions for subscribing TVBD networks and devices
· To implement coexistence decision making which includes generating and providing corresponding coexistence requests/commands and control information to CC(s)

· To support exchange of information required for CSS services among MICMs. This may include data exchange concerning current radio environment, information describing the MICM domain and geographical domain boundaries,  and information to assist hierarchical and/or peer-to-peer decision making capabilities for MICM deployments

· To provide updated TVWS channel availability information to connected CC(s)

· To assist network operators to configure and manage the CSS services for their networks.
4.2.3  CC

The major functions of the CC are

· To request and obtain sensing, configuration, channel state and other information required for coexistence from TVBD network or device

· To translate reconfiguration requests/commands and other information received from the MICM in media independent formats  into TVBD-specific formats and send them to the TVBD network or device.
· To translate reconfiguration requests/commands and other information received from the TVBD network or device into media independent formats and send them to the MICM.

4.2.4 TVBD-C
The TVBD-C is a logical CSS user entity representing CSS client functions embedded in a user TVBD device as shown in Figure 2.  The TVBD-C contains a Coexistence client (CC). The CC interfaces to the TVBD device by means of two SAPs, the CSS_Net_SAP and the Coex_Link_SAP.  Additional SAP details are provided in clause 5.2.  Note that the TVBD-C may also be a PoA such as an AP or BS and may connect to many other CSS users and non-CSS TVBDs.
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Figure 2: TVBD-C is a CSS user  and a CSS Client
4.2.5 TVBD-M

The TVBD-M is a logical CSS user entity representing CSS manager functions embedded in a user TVBD device as shown in Figure 3..  In most applications, the TVBD-M will be a PoA for other TVBD devices such an AP or BS.  As a PoA the TVBD-M may connect to many other CSS users and non-CSS TVBDs. The TVBD-M contains a Coexistence Client (CC) and a Media Independent Coexistence Manager (MICM). The CC interfaces to the TVBD device by means of the Coex_Link_SAP  The MICM interfaces to the TVBD device by means of the CSS_Net_SAP.  Additional SAP details are provided in clause 5.2.
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Figure 3:TVBD-M is a CSS user who is also a CSS Manager
4.2.6
CServ

The CServ is a logical entity representing the Coexistence Server functions normally located on the  network as shown in Figure 4 .  The CServ contains a Media Independent Support Server (MISS)  and a Media Independent Coexistence Manager (MICM). The CServ interfaces to other CSS entities and non-CSS entities using internet transport and protocols.  The CServ interfaces are defined by detailed message formats (IEs) defined elsewhere in this standard. 
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Figure 4:CSS Server (CServ) is located on the Network
4.3 Interfaces

The CSS employs six different logical interfaces to interconnect the CSS entities within the CSS and also to interconnect the CSS entities with external entities such as the TVWS database. 

4.3.1  Interface A
Interface A is the interface between CC and TVBD network or device

Information transferred from the TVBD network or device to the CC includes:
a) Configuration information including MAC Address, operating mode, serving channel, TX power, enabled device capabilities, services in use, etc.,

b) Channel state information including sensing and measurement data,

c) Link state information including QOS, UL and DL traffic load, PoA MAC Address, etc.,

d) Requests for coexistence information,
e) Information responses to requests for  coexistence information,
f) And other information as needed.
Information transferred from CC to TVBD network or device

a) Reconfiguration requests/commands and control information (corresponding to coexistence requests/commands and control information received from CM)

b) Requests/commands related to control of measurements and sensing performed by TVBD network or device

c) Requests for coexistence information,

d) Information responses to requests for  coexistence information,

e) And other information as needed

4.3.2  Interface B1
Interface B1 is the interface between CC and MICM

Information transferred from CC to MICM

a) Information required for coexistence (information obtained from TVBD network or device),
b) Requests for coexistence information,

c) Information responses to requests for  coexistence information,

d) And other information as needed.
Information transferred from MICM to CC

a) Coexistence requests/commands and control information 
b) Requests for coexistence information,

c) Information responses to requests for  coexistence information,

d) And other information as needed

4.3.3  Interface B2
Interface B2 is the interface between MICM and MIIS

Information transferred from MICM to MIIS

a) Information required for discovery (obtained by this MICM)

b) Information required for coexistence (obtained by this MICM)

c) Requests for coexistence information,

d) Information responses to requests for coexistence information,

e) And other information as needed

Information transferred from MIIS to MICM

a) Information required for discovery (obtained from remote MICMs)

b) Information required for coexistence (obtained from remote MICMs)

c) Requests for coexistence information,

d) Information responses to requests for coexistence information,

e) And other information as needed

4.3.4  Interface B3
Interface B3 is the interface between MICM and remote MICM

Information transferred from MICM to MICM

a) Information and messages required for discovery and coexistence,

b) Information needed to synchronize local CSS database with remote CSS database.

c) Requests for coexistence information,

d) Information responses to requests for coexistence information,
e) And other information as needed

4.3.5  Interface C
Interface C is the interface between MICM/MIIS and TVWS database

Information transferred from MICM/MIIS to TVWS database
a) TVBD device or network user information required for registration to access TVWS database,

b) Information requests for coexistence ,e.g. information on available TV channels,
c) And other information as needed

Information transferred from TVWS database to MICM/MIIS
a) Information responses for coexistence, e.g. information on available TV channels,
b) And other information as needed

4.3.6  Interface D
Interface A is the interface between CM and OME

Information transferred from OME to CM

a) Network operator related information, e.g. spectrum policy/limitations concerning operator networks and resource sharing.
b) Neighbor network information, e.g. information and resource sharing agreements with neighboring networks which use CSS,

c) CSS configuration information for use of CSS services in the network,

d) And other information as needed.

5. CSS Reference Model

5. 1 General Description

This standard defines services offered by the CSS; these services prevent or decrease interference among TVWS users and improve coexistence in the TV band. All CSS services are optional in that a new CSS user registering with the CSS must subscribe to any service offered by the CSS in that area. There are three Coexistence services defined.
a) A media independent information service (MIIS) that provides details on the characteristics of nearby neighbor users of the local TVWS radio environment and details about available channel options and channel sharing opportunities. The information enables improved coexistence among systems using different radio technologies and permits more informed decisions for channel use and network/device configurations.

b) A media independent event service (MIES) that provides event classification, event filtering and event reporting corresponding to dynamic changes in radio channel, radio environment, network loading, link characteristics, link status, or link quality.

c) A media independent command service (MICS) that enables the CSS  to manage and control use of available TVWS channels and to control network or device configurations for improved coexistence for all TVBDs operating in the local area.

The CSS provides services through well-defined SAPs for link layers and transport. In the case of a system with multiple underlying radio interfaces of arbitrary type, the CSS users use the event service, command service, and information service provided by CSS to evaluate and select the best medium for operation and to operate efficiently when operating in the dynamic TV band radio environment. These services provided by CSS help the CSS users to effectively coexist with all TVWS users, to minimize interference,  and to maintain service continuity by adapting to varying TVWS radio environments.  In a system containing heterogeneous radio technologies, IEEE802 radios and other radios, the CSS information sharing and control functions helps the CSS users to implement effective coexistence across these heterogeneous network interfaces.
5.1.1 Media independent information service
The media independent information service (MIIS) provides a framework and corresponding mechanisms by which a CSS entity can discover and obtain network information existing within a geographical area to facilitate operation and coexistence in the TV band. 

The neighboring network information discovered and obtained by this framework and mechanisms can also be used in conjunction with user and network operator policies for optimum channel and network selection/reselection and for resource sharing among networks..

During network selection, the CSS user and the CSS need to exchange information about available candidate networks and channels and select the best network/channel combination. In addition the MIIS may provide information about the locations and channels in use by other networks which are not candidate networks and use different radio technologies. The network selection/reselection mechanism can select a different network than the current one. The channel selection/reselection mechanism can select a different channel based on channel utilization and the interference environment of that channel. When a new network has been selected, mobility management protocols handle packet routing aspects such as address update and transfer of packet delivery to the new network.

MIIS primarily provides a set of information elements (IEs), the information structure and its representation, and a query/response type of mechanism (pull mode) for information transfer. The information can also include spectrum and channel sharing policies and other operator policies. The definition of such policies is outside the scope of this standard. MIIS also supports a push mode wherein the information can be pushed to the TVBD network or device.

The information can be present in a TVWS database server or in an operator management entity which is not a part of the CSS. The definitions of the TVWS database server and operator management entity are outside the scope of this standard.
MIIS typically provides static link-layer parameters such as channel information, the MAC address and security information of a point of attachment (PoA). Information about available higher layer services in a network can also help in more effective coexistence decision making for the CSS user.
The information provided by MIIS conforms to the structure and semantics specified within this standard. MIIS specifies a common (or media independent) way of representing this information across different technologies by using a standardized format such as extensible mark-up language (XML) or binary encoding. A structure of information is defined as a schema.

MIIS provides the ability to access information about all networks in a geographical area from any single L2 network, depending on how the IEEE 802.19.1 service is implemented. MIIS either relies on existing access media specific transports and security mechanisms or relies on L3 transport and L3 security mechanisms to provide access to the information. How this information is developed and deployed in a given network is outside the scope of the standard. Typically, in a heterogeneous network composed of multiple media types, the MIIS will collect information from different media types and assemble a consolidated view to facilitate coexistence among the heterogeneous networks in use.

Some networks such as the 802.11 networks already have an existing means of detecting a list of neighborhood base stations within the vicinity of an area via neighbor report messages. Some IEEE standards define similar means and support CSS users in detecting a list of neighborhood access points within the vicinity of an area via either beaconing or via the broadcast of MAC management messages. MIIS defines a unified mechanism to the higher layer entities to provide channel and network utilization information in a heterogeneous network environment by a given geographical location. In the larger view, the objective is to help the higher layer channel selection/reselection protocol to acquire a global view of the heterogeneous networks to effect seamless network reconfigurations across these networks.

5.1.2 Media independent event service

 5.1.2.1 General
Events indicate changes in channel state (as measured locally) or changes in the state of  the physical, data link and logical link layers. The event service is also used to indicate management actions or command status on the part of the network or some management entity.

 5.1.2.2 Event origination
Events originate from the CSS (CSS Events) or any lower layer (Link Events) within the protocol stack of a CSS user or network node, as shown in Figure TBD.

 5.1.2.3 Event destination
The destination for an event may be in the CSS or in the CSS user. For a CSS user the destination of an event is established with a subscription mechanism that lists the particular event types the CSS user desires. For events whose destination is within the CSS, the CSS configures itself to provide the events desired to the destination.
 5.1.2.4 Event service flow
In the case of local events, messages often propagate from the lower layers (e.g., PHY, MAC) to the CSS and from CSS to any upper layer. In case of remote events, messages propagate from the CSS in one protocol stack to the CSS in the peer protocol stack. One of the protocol stacks can be present in an CSS user while the other can be present in a fixed network entity. This network entity is the point of attachment or any node not directly connected to the other protocol stack.

 5.1.2.5 Event service use cases and functions

The event service is used to detect the need for reconfiguration of operating parameters such as channel reselection or channel sharing. For example, an indication that the serving channel has suddenly become congested can signal the need for channel reselection to a different available channel. This has the potential to reduce the time needed to adapt to rapid changes in the TVWS radio environment. Events may carry additional context data such as a layer 2 (MAC and/or LLC) (L2) identifier or L3 identifier.
 5.1.3 Media independent command service

 5.1.3.1 General

The command service enables the MICM to control functions of the CSS user to perform and report sensing and measurements, to report and reconfigure operating parameters of the physical, data link, and logical link layers (also known as “lower layers”) in use by the CSS user. The CSS controls the reconfiguration or selection of an appropriate channel by using the coexistence mechanisms and algorithms described in clause 9. If a CSS user subscribes to the command service, all CSS commands are mandatory in nature. When an CSS receives a command, it is always expected to execute the command. 
 5.1.3.2 Command origination

Commands are invoked by the MICM, as shown in Figure TBD.  
5.1.3.3 Command destination

 The destination for a command is the CSS user, either the lower layers or a higher layer function for certain commands. Each MICS primitive has a single recipient and is routed by the CSS user to the intended recipient of each command within the CSS user’s  protocol stack.

5.1.3.4 Command service flow

In the case of local commands, messages often propagate from the local MICM to the CC and then from CC to lower layers. In the case of remote commands, messages propagate from Remote MICM in one protocol stack to the CC in a peer protocol stack (with the use of the CSS Protocol). One of the protocol stacks can be present in an CSS user while the other can be present in a fixed network entity. This network entity is either a point of attachment or any node not directly connected to the other protocol stack.

5.1.3.5 Command service use cases and functions

The commands generally carry the upper layer decisions to the lower layers on the local device entity or at the remote entity. For example the command service can be used by the CSS in the network to request that a CSS user share the serving channel using TDMA with another network using a different radio access technology.  Or the command service can be used to request that a specific measurement be performed by a particular TVBD and that the results be reported to the requesting CSS entity.
This CSS accommodates both CSS initiated (by the MICS) and CSS user initiated reconfigurations. Reconfigurations are initiated by changes in the TV band radio environment that leads to the reselection of a channel or a network that supports the CSS user.  When a CSS user intitiates a reconfiguration, the MIIS or MIES is used to update the CSS database IEs for the new configuration of that CSS user. 
This standard supports a set of media independent commands that help with channel and network selection under different and dynamic interference conditions. These commands allow the MICM to initiate reconfigurations and exchange information about available channels/networks and negotiate the best available channel/network under different conditions. Please refer clause 9 for more information. These commands do not affect packet routing aspects and can be used in conjunction with other mobility management protocols such as MIP and SIP.

5.1.4 CSS reference framework

5.1.4.1 General
The following clause describes the key points with regards to communication between different CSS entities in the CSS user and the network. The reference points in this subclause (5.1.4) are for illustration only. This subclause does not define any specific deployed network system architecture. 
5.1.4.2 CSS communication model
CSS Functions communicate with each other for various purposes. The CSS user exchanges CSS information with its CSS point of service (PoS). The CSS in any Network Entity becomes an CSS PoS when it communicates directly with a MICM or CC within a  CSS user. When an CSS in a Network Entity does not have a direct connection to the CSS user, it does not act as an CSS PoS for that particular CSS user. However the same CSS Network Entity can still act as CSS PoS for a different CSS user.

A CSS user can have multiple L2 interfaces. However, CSS communication need not take place on all L2 interfaces of an CSS-capable CSS user. As an example, on an CSS-capable CSS user with three L2 interfaces, namely IEEE 802.11, IEEE 802.22, and IEEE 802.3, the IEEE 802.3 interface might be used only for system administration and maintenance operations, while the IEEE 802.11 and IEEE 802.22 interfaces might engage in the provisioning of CSS services. The CSS user can use L2 transport for exchanging CSS information with an CSS PoS that resides in the same Network Entity as its Network PoA. The CSS user can use L3 transport for exchanging CSS information with an CSS PoS that does not reside in the same Network Entity as its Network PoA. The framework supports use of either L2 or L3 mechanisms for communication among CSS network entities.

Figure 5 shows the CSS communication model. The model shows CSSs in different roles and the communication relationships among them. The communication relationship shown in Figure 5 applies only to CSSs. It is important to note that each of the communication relationships in the communication model does not imply a particular transport mechanism. Rather, a communication relationship only intends to show that passing CSS-related information is possible between the two different CSSs. Moreover, each communication relationship shown in the diagram encompasses different types of interfaces, different transport mechanisms used (e.g., L2, L3), and different CSS service related content being passed (e.g., MIIS, MICS, or MIES).
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Figure 5—CSS communication model

The communication model assigns different roles to the CSS depending on its position in the system.

a) CSS user  in the TVBD-C or TVBD-M

b) CSS PoS in the TVBD-M that includes the serving PoA of the CSS user

c) CSS PoS in the Network Entity that does not include the serving PoA for the CSS user

d) CSS non-PoS in a Network Entity that includes a non-serving PoA
e) CSS non-PoS in a Network Entity that does not include a non-serving PoA
The communication model also identifies the following reference points between different instances of

CSSs (see Table 1).

· Reference point RP1: Reference point RP1 refers to CSS procedures between the CSS user and the CSS PoS in a TVBD-M on the Network Entity of its serving PoA. RP1 encompasses communication interfaces over both L2 and L3 and above. CSS content passed over RP1 is related to MIIS, MIES, or MICS.

· Reference point RP2:Reference point RP2 refers to CSS procedures between the CSS user and the CSS PoS on a non-PoA Network Entity o. RP2 encompasses communication interfaces over both L2 and L3 and above. CSS content passed over RP2 is related to MIIS, MIES, or MICS.

· Reference point RP3: Reference point RP3 refers to CSS procedures between  the CSS PoS and the CSS on a non-PoA, non-PoS  Network Entity. RP3 encompasses communication interfaces over L3 and above and possibly L2 transport protocols like Ethernet bridging, or multi-protocol label switching (MPLS). CSS content passed over RP3 is related to MIIS, MIES, or MICS.

Table 1—Summary of reference points

All reference point definitions are within the scope of this standard. Annex D provides a mapping of various CSS messages to the reference points.

5.1.4.3 Deployment Examples for the CSS Services

A network model using a centralized architecture for  CSS services is shown in Figure 6 to better illustrate the flexibility of CSS Service deployment. A single network based CServ is shown managing multiple networks with multiple TVBD-C CSS users.  Note that some or all of the TVBD-C CSS users may be network APs or BSs and provide PoA for other non-CSS TVBDs 
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Figure 6:CSS Deployment Example with Centralized Management
A network model using a distributed architecture for  CSS services is shown in Figure 7 to better illustrate the flexibility of CSS Service deployment. A single network based CServ is shown supporting multiple networks with multiple TVBD-M CSS users.  In this example, the different TVBD-Ms are sharing the management of different networks in distributed fashion. These TVBD-Ms are usually PoAs for other CSS and non-CSS devices. Note that some or all of the TVBD-C CSS users may be network APs or BSs and provide PoA for other non-CSS TVBDs 
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Figure 7:CSS Deployment Example with Distributed Management
5.1.5 CSS reference models for link-layer technologies

The CSS provides services through well-defined service access points for CSS users. The following subclauses (5.1.5.1 through 5.1.5.4) describe the reference models for various link layer technologies with CSS functionality.

5.1.5.1 IEEE 802 architectural considerations

The CSS reference models for different IEEE 802 technologies and the general CSS framework is designed to be consistent with the IEEE 802 Architecture for different link-layer technologies. The CSS Function is a management entity that obtains link-layer information from lower layers of different protocol stacks and also from other remote nodes. The CSS Function coordinates handover decision making with other peer CSS Functions in the network. 

The CSS Protocol provides the capability for transferring CSS messages between peer CSS Function entities at L2 or at L3. These messages transfer information about different available networks and also provide network switching and handover capability across different networks. The CSS protocol encompasses IEEE 802 technologies such as IEEE 802.11 and IEEE 802.22 and also other non-IEEE 802 technologies such as those specified by 3GPP and 3GPP2 standards. In this sense, the CSS Protocol has different scope and functionality than the Link Layer Discovery Protocol (LLDP) as specified by IEEE Std 802.1ABTM [TBD]. 
5.1.5.2 General CSS reference model and SAPs

Figure 8 illustrates the position of the CSS in a protocol stack and the interaction of the CSS with other elements of the system. All exchanges between the CSS and other functional entities occur through service primitives grouped into service access points (SAPs).
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Figure 8—General CSS reference model and SAPs

The media agnostic general CSS reference model includes the following SAPs:

a) CSS_LINK_SAP: Abstract media dependent interface of CSS with the lower layers of the media specific protocol stacks. Clause TBD provides a description of the primitives used by the CSS_LINK_SAP.
b) CSS_NET_SAP: Abstract media dependent interface of CSS that provides transport services over the data plane on the local node, supporting the exchange of CSS information and messages with remote CSS entities. For all transport services over L2, the CSS_NET_SAP uses the primitives specified by the CSS_LINK_SAP.  All other transport services are provided by L3 and higher layers.
The technology-specific instantiation of the CSS_LINK_SAP assumes media-specific names for SAPs and sets of primitives, often reusing names and primitives that already exist in the respective media-specific existing lower-layer SAPs. Primitives defined in CSS_LINK_SAP result in amendments to media-specific SAPs due to additional functionality being defined for interfacing with the CSS. All communications of the CSS with the lower layers of mediaspecific protocol stacks take place through media-specific instantiations of CSS_LINK_SAP.

The message exchanges between peer CSS instances, in particular the type of transport that they use, are sensitive to several factors, such as the nature of the network nodes that contain the peer CSS instances (whether or not one of the two is an CSS user or a PoA), the nature of the access network (whether IEEE 802 or 3G cellular), and the availability of CSS capabilities at the PoA.

Figure 9 presents a summary of the types of relationships that can exist between the CSS and other functional components in the same network node.
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Figure 9—Types of CSS relationship

The general CSS reference model in Figure 8 enables a simple representation of the broad variety of CSS relationships shown in Figure 9. In the model, a mobility-management protocol stack is logically identified within each network node that includes an CSS instance. The provided abstraction makes it easy to isolate and represent the CSS relationships with all pre-existing functional entities within the same network node. Such relationships are both internal (with functional entities that, just like the CSS, share the logical inclusion in the CSS protocols) and external (with functional entities that belong to other planes).

Figure 9 shows how an CSS-enabled CSS user communicates with an CSS-enabled network. The gray arrows show the CSS signaling over the network, whereas the black arrows show local interactions between the CSS and lower and higher layers in the same network or node block. For a more detailed view of local interactions, please refer to technology-specific reference models and service access point in 5.1.5.3 through 5.1.5.7.

When connected to an IEEE 802 network, an CSS user directly uses L2 for exchanging CSS signaling, as the peer CSS can be embedded in a PoA. The CSS user may do this (discuss with TG?) for certain IEEE 802 networks even before being authenticated with the network. However, the CSS user can also use L3 for exchanging CSS signaling, for example in cases where the peer CSS is not located in the PoA, but deeper in the network. 

5.1.5.3 CSS reference model for IEEE 802.3

The CSS reference model for IEEE 802.3 is illustrated in Figure 10. The transport of CSS services is supported over the data plane by use of existing primitives defined by the logical link control service access point (LSAP). There are no amendments specified in IEEE Std 802.3 to support any link services defined over the CSS_LINK_SAP in this specification. 

Figure 10: CSS reference model for IEEE 802.3  [NEED UPDATED FIG HERE]
5.1.5.4 CSS reference model for IEEE 802.11

Figure 11 shows the CSS reference model for IEEE 802.11. The payload of CSS services over IEEE 802.11 is carried either in the data frames by using existing primitives defined by the LSAP or by using primitives defined by the MAC State Generic Convergence Function (MSGCF) service access point (SAP) (MSGCF_SAP). The MSGCF has access to all management primitives and provides services to higher layers.

It should be noted that sending CSS payload over the LSAP is allowed only after successful authentication and association of the station to the access point (AP). Moreover, before the station has authenticated and associated with the AP, only CSS Information Service and CSS capability discovery messages can be transported over the MSGCF_SAP.

[image: image10.wmf]
Figure 11: CSS reference model for IEEE 802.11 [NEED UPDATED FIG HERE]
5.2 Service Access Points (SAPs)
5.2.1 General

The CSS interfaces with other layers and functional planes using service access points (SAPs). Each SAP consists of a set of service primitives that specify the interactions between the service user and provider.

The specification of the CSS includes the definition of SAPs that are media independent and recommendations to define or extend other SAPs that are media dependent. Media independent SAPs allow the CSS entities to communicate to coordinate and provide CSS services. The Coex_Link_SAP and associated primitives provide the interface from the CSS to the upper layers of the CSS user protocol stack. Upper layers need to subscribe with the CSS to receive CSS generated events and also for link-layer events that originate at layers below the CSS but are passed on to CSS. 
Media dependent SAPs allow the CSS  users to use services from the lower layers of their management planes. All inputs (including the events) from the lower layers of the protocol stack into the CSS  are provided through existing media-specific SAPs such as MAC SAPs, PHY SAPs, and logical link control (LLC) SAPs. Link Commands generated by the CSS to control the PHY and MAC layers during the handover are part of the media-specific MAC/PHY SAPs and are already defined elsewhere.

Figure 12 shows the key CSS-related SAPs for different networks, which are as follows:

a) The CSS _LINK_SAP specifies an abstract media dependent interface between the CSS and lower layers media-specific protocol stacks of technologies such as IEEE 802.3, IEEE 802.11, IEEE 802.22. For different link-layer technologies, media-specific SAPs provide the functionality of CSS _LINK_SAP. Amendments are suggested to the respective media-specific SAPs to provide all the functionality as described by CSS _LINK_SAP. CSS users directly send events to the local CSS using the service primitives of the Coex_Link_SAP. The CSS user upper layers need to subscribe with the CSS to receive CSS-generated events.

b) The CSS_NET_SAP specifies an abstract media dependent interface of the CSS  user that provides transport services over the data plane on the local node, supporting the exchange of CSS information and messages with remote CSS entities.
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Figure 12: Relationship between different CSS SAPs[NEED UPDATED FIG HERE]
All the SAPs described in this clause 5.2 are media dependant SAPs. Each link-layer technology specifies its own technology-dependent SAPs.

5.2.2.2 CSS_LINK_SAP

This SAP defines the abstract media dependent interface between CSS and different link-layer technologies. Amendments are suggested for different layer technology-specific SAPs based on the definition of this particular SAP.

5.2.2.3 CSS_NET_SAP

CSS_NET_SAP defines the abstract media dependent interface of the CSS that provides transport services over the data plane on the local node, supporting the exchange of CSS information and messages with remote CSS entities. For L2, this SAP uses the primitives provided by CSS_LINK_SAP.

5.2.2.4 MLME_SAP

This SAP defines the interface between the CSS and the management plane of an IEEE 802.11 network. This SAP is used for sending CSS messages between the CSS and local link-layer entities, as well as between peer CSS entities.

5.2.2.7 MSGCF_SAP
This SAP, defined in IEEE P802.11u/D3.0, provides services to CSS based on the IEEE 802.11 MAC state machines and interactions between the IEEE 802.11 sublayers.

5.2.2.9 LSAP 
The logical link control service access point (LSAP), defined in IEEE Std 802.2, provides the interface between the CSS and the Logical Link Control sublayer in IEEE 802.3 and IEEE 802.11 networks. This SAP is used for local CSS exchanges between the CSS and the lower layers and for the L2 transport of CSS messages across IEEE 802 access links.

5.3 Service Primitives and Parameters
[TBD]
6. CSS Services
[TBD]
7. CSS Protocols and Procedures
[TBD]
7.1 Generic procedures for information exchange

[TBD]
7.2 CSS Protocols
[TBD]
8. CSS Message Formats and Information Elements
[TBD]
9. CSS Coexistence Mechanisms and Algorithms

[TBD]
Annex A: Use Cases

[TBD]
Annex B: Evaluation methodology

[TBD]
Annex C: Coexistence Client (CC) Software Reference Design

[TBD]
Annex D: Additional information describing Interface C to the TVWS Database
[TBD]
Annex E: Additional information describing Interface D to the Operator Management Entity
[TBD]
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Abstract


This document contains a submission that is a response to call for proposals (19-10/0057r2) of 802.19 Task Group 1 (TG1). This document contains a text proposal for system description and reference model clauses of the 802.19.1 in clauses 4 and 5 respectively. The proposal has been prepared terms and a draft outline that is a different from the one in the system design document (19-10/0055r3) of 802.19 TG1. The modified architecture entity names and terms used in this draft better reflect the anticipated applications for a Coexistence System than the terms and names used in the system design document. The draft outline is submitted to the task group for consideration to facilitate development of the 802.19.1 draft specification.  The level of detail presented and some descriptive aspects of this draft have been reused from the published IEEE 802.21 standard.  The 802.21 standard is relevant here since it also describes  a media independent service that can be applied across different 802 link level and radio access technologies.   In addition the 802.21 SAP descriptions and transport service protocols are very similar to the SAPs and transport services needed for the Coexistence System defined here. 
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