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1 Reason for Change

This CR proposes the text for the AD section on the ‘Service Publication and Discovery’ function of the CPNS Enabler.
R01 removes the term ‘provisioning’ and redefines the ‘publication’ function.  It also introduces the term ‘directory’ to refer to where resources are stored for service publication, and found during service discovery.

R02 simplfies the functional description in this section based on comments received at the 23 June Boston meeting.
R03 incorporates the comments received during the Aug Singapore meeting, that more graphical clarification of the simple architecture diagram shown in this CR in relation to DHT based overlay and service publication/discovery, and/or descriptive text.  In addition, it corrects a bug in the original architecture diagram.
R04 incorporates additional comments received during the partial discussion of R03 on 19 Oct.

R05 incorporates additional comments received during the discussion of R04 on 20 Oct.  It has also corrected Fig. X to properly indicate the upper function of the far right entity being the ‘Service Consumer’.
2 Impact on Backward Compatibility

None
3 Impact on Other Specifications

None
4 Intellectual Property Rights

Members and their Affiliates (collectively, "Members") agree to use their reasonable endeavours to inform timely the Open Mobile Alliance of Essential IPR as they become aware that the Essential IPR is related to the prepared or published Specification.  This obligation does not imply an obligation on Members to conduct IPR searches.  This duty is contained in the Open Mobile Alliance application form to which each Member's attention is drawn.  Members shall submit to the General Manager of Operations of OMA the IPR Statement and the IPR Licensing Declaration.  These forms are available from OMA or online at the OMA website at www.openmobilealliance.org.

5 Recommendation

Review and approve the proposed changes in this CR for incorporation into the CPNS AD.
6 Detailed Change Proposal

Change 1:  Proposed description of ‘Service Publication and Discovery’ functional component
5.3 Functional Components and Interfaces/reference points definition

5.3.2 Functions
5.3.1.6
Service Publication and Discovery
The Service Publication and Discovery function provides the means by which service description information, i.e. metadata about an available service, is published and subsequently can be discovered by PNEs.  There are three functional entities in service publication and discovery: a) a metadata directory which stores service descriptions and/or keywords, b) a publisher, used by the service offerer to publish information about services to the metadata directory, and c) a discoverer, used by the service consumer to discover information about services from the metadata directory.  An example of a centralized metadata directory is one that is maintained on the network server based CPNS Server or an external entity.  An example of a distributed metadata directory is one that is maintained among the peer PNEs in an overlay network.  An illustration of the above functions, and associated interactions, is shown in Fig. X below:
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Fig. X – High level architecture of service publication and discovery functionality and operations
In the deployment of distributed metadata directory, in order for either the service offerer to publish service information to, or the service consumer to discover service information from, the peer node responsible for the affiliated resource, overlay routing is performed.  This operates by each responsible node (starting with the service offerer for publication, or service consumer for discovery) on the overlay routing the message to the finger closest to the destination node.  An example of an 8-node DHT is shown in Fig. Y below, whereby node 100 is assumed to be either the service offerer or the service consumer, and node 800 contains the metadata directory.  In this example, three hops are required to route the service publication or discovery message from node 100 to node 800.  It is assumed that each node in the diagram contains an integrated PN GW function that supports the overlay routing.  
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Fig. Y – Example 8-node DHT and related overlay routing for service publication or discovery
In the case of service discovery supported by a centralized metadata directory (i.e. client-server CPNS implementation),
· The service description could be provided to the discoverer without the latter having to perform keyword search.
· Alternatively, service discovery may involve the use of search queries that employ keywords.
In the case of service discovery supported by a distributed metadata directory (i.e. peer-to-peer CPNS implementation),  
· the discoverer first performs keyword search, and subsequently accesses the relevant service description information.
· Overlay routing is performed in both procedures.
The service description information may be either delivered within the response from the CPNS or non-CPNS entity holding that information to a query from the requesting PNE acting as a service consumer, or provided as a reference for subsequent fetch.  The service description is typically specified using a service description language.  Service descriptions mainly contain data such as a) what services are available to clients, b) how those services are used, and c) how the client interacts with the offered services.
Upon service discovery, a PNE acting as a service consumer is able to access that service by connecting to the associated service offerer.  The service offerer could be an application/content server belonging either to the service provider with which the user has a subscription relationship, or a 3rd-party business entity.  Alternatively, the service offerer could be another PNE.  The service-offering PNE could be located on the PN belonging to the same user, or on a PN belonging to a different user.
5.3.1.6.1
Service Publication Function in the PNE
As a service offerer, the PNE performs the following service publication related sub-functions:

· Searchable schema creation
· This sub-function extracts a set of relevant keywords from the service description, and may add other metadata, in the creation of a searchable schema.  A searchable schema is used to support query-based search employing different service description languages.
· Publication of searchable schema
· This sub-function publishes the appropriate keywords and any other metadata to a metadata directory maintained by one or more other CPNS entities (i.e., PNEs-based, or network-based CPNS Server) for storage .  The searchable schema is stored either centrally or in a distributed fashion on the CPNS Server.
· Publication of service description

· This sub-function publishes the service description document associated with the offered service to a metadata directory maintained by another CPNS entity (i.e., PNE-based or network-based CPNS Server) for storage.

5.3.1.6.2
Service Discovery Function in the PNE

As a service requester, the PNE performs the following service discovery related sub-functions:
· Keyword search
· Keyword search is mandatory in peer-to-peer CPNS, and is optional in client-server CPNS.  This sub-function enables the PNE, acting as the service consumer, to search for and discover the desired service description(s) based on the use of keyword(s).  It supports the use of single or multiple keywords, and allows queries based on either an unstructured list of keywords, or a structured expression that conveys a relationship between the keywords.  
· Obtaining desired service description(s)
· This sub-function returns one or more service descriptions, or references to these documents, to the PNE acting as the service consumer.  When references are returned, this sub-function uses those references to retrieve the corresponding service descriptions to enable one or more of the desired services to be found.
5.3.1.6.3
Service Publication and Discovery Function in the PN Gateway

The PN GW performs data forwarding services on behalf of the service consumers and service offerers (PNEs and/or other entities).  For service publication and discovery, the PN GW performs the following sub-functions:
· Forwarding services for service publication

· Keywords and/or the service description document originating from a PNE acting as the service offerer are forwarded by the PN GW for routing/delivery to the appropriate metadata directory in the destination entity for storage.

· Forwarding services for service discovery

· A service discovery related query originating from a PNE acting as a service consumer is forwarded by the PN GW for routing/delivery to the appropriate directory in the destination entity.  Responses to those queries received are relayed by the PN GW back to the service consumer.
5.3.1.6.4
Service Publication and Discovery Function in the CPNS Server

This function comprises the following sub-functions:

· Distributed Metadata Directory of keywords and service descriptions published by PNEs
· Service description(s) of the service(s) offered by PNE(s) are published to and stored in the target device-based CPNS Servers responsible for maintaining the distributed metadata directory, to enable subsequent service discovery by other PNE(s) acting as service consumer(s).  A searchable schema containing extracted keywords from the service description(s) and other metadata may also be stored in this directory in support of service discovery.
· Centralized Metadata Directory of keywords and service descriptions published by external entities
· Service description(s) of the service(s) offered by external entity(entities), e.g., an application/content server owned by the service provider or a 3rd party provider) are published to and stored in the metadata directory on the network-based CPNS Server, to enable subsequent service discovery by PNE(s) acting as service consumer(s).  Service description information along with optional searchable schema based on extracted keywords from the service description and side information are also stored in this directory in support of service discovery.
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