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4.1.5
Usage of information models

Information models are used for two purposes when specifying interfaces to observe and act upon information models:

-
They provide a means to identify information in message requests.

-
They provide a format to transfer information in message request and message response bodies.

Identification of information is necessary when retrieving information from a MnS Producer; the MnS Consumer needs to be able to specify in his retrieveal request the information the MnS Producer shall return. But also when information needs to be updated or deleted the MnS Consumer needs to identify the information to be updated or deleted in his request. When information is added, the location of the new information is specified relative to the location of existing information.

Request and response message bodies carrying (some parts of) the information model are also constructed based on the information model supported by the MnS Producer. The message format is either identical to the information model format or to some transformation of the information model format.

	Next modification


4.2.2
Resource identification

HTTP uses a subset of the generic Uniform Resource Identifier (URI) scheme (RFC 3986 [4]) defined in RFC 7230 [5] for target resource identification.

http-URI = "http:" "//" authority path-abempty [ "?" query ] [ "#" fragment ]

The path component is an absolute path (one that starts with a single slash character) or empty.
The origin server is identified by the authority component, which includes a host identifier and an optional TCP port. The hierarchical path component and optional query component serve as an identifier for a potential target resource within that origin server’s name space. The optional fragment component allows for indirect identification of a secondary resource.The host identifier is either an IP address or an indirect identifier such as a FQDN to be resolved with DNS.

URIs are used by HTTP for routing, and addressing of target resources.
4.2.3
Mapping of DNs to URIs

URIs are globally unique. For this reason only a globally unique DN with DC is mappable into a URI. The mapping rules are as follow:

-
The DN prefix is mapped semantically to the authority component of the URI. The syntax of the DN prefix is modified to match the syntax of the authority component.

-
The LDN is mapped semantically to the path component of the URI. The syntax of the LDN is modified to match the syntax of the path component.

When mapping a LDN the equal sign "="shall be used as delineator between the naming attribute name and naming attribute value when constructing a RDN. 

URI-RDN = {namingAttributeName} "=" {namingAttributeValue}
The URI-LDN is the concatenation of URI-RDNs separated by a slash "/".
URI-LDN = *( "/" RDN )
For example, the LDN

LDN = "SubNetwork=south,ManagedElement=a,ENBFunction=1,Cell=1"
maps to

URI-LDN = "/SubNetwork=south/ManagedElement=a/ENBFunction=1/Cell=1"
and the LDN

LDN = "ManagedElement=a,ENBFunction=1,Cell=1"
to

URI-LDN = "/ManagedElement=a/ENBFunction=1/Cell=1"
When constructing the authority part from the DN prefix, it shall be reformatted according to the name conventions applying to FQDNs. For example, the DN prefix

DN-prefix = "DC=operatorA.com"
maps to

URI-DN-prefix = "operatorA.com"
and the DN prefix

DN-prefix = "DC=operatorA.com,SubNetwork=south"
to

URI-DN-prefix = "south.subNetwork.operatorA.com"
The complete URIs for the examples are

http://operatorA.com/SubNetwork=south/ManagedElement=a/ENBFunction=1/Cell=1

http://south.subNetwork.operatorA.com/ManagedElement=a/ENBFunction=1/cell=1
The constructed URI-DN-prefix is a FQDN that can be registered into a name resolution service such as DNS. The sole presence of a constructed FQDN does not mean it can be resolved to an IP address and there is a server listening at that address.
Using the mapping rule, a DN is mapped predictably into the URI authority component and path component.




The character set allowed in DNs is much bigger than the character set allowed in the path component and authority component of a URI. Care needs to be taken when selecting the naming attribute names und values that the mapping from a DN to a URI does not become impossible as a consequence of not mappable characters.

When no registered name can be used, the IP address shall be specified directly in the host component, for example:
http://168.212.226.204/SubNetwork=south/.../Cell=1

This might be required in multiple situations. For example, when a DN prefix is used but the corresponding URI-DN-prefix cannot be resolved, the MnS Consumer needs to specify an IP address in the target URI of HTTP request messages. The same is true when no DN prefix is used at all. Another example is when no DN prefix is configured into MnS Producers and the MnS Producer wants to report events, that occurred related to resources, using notifications sent to MnS Consumers. The MnS Producer has no other option than to put its own IP address into the host component of the URI identifying the resource where the event occurred.
4.2.4
Canonical URI

The URI defined in clause 4.2.3 is called canonical URI. It is the main or official URI of a resource. It shall be used whenever the resource as such shall be identified. The URI for sending HTTP requests to a resource may be different as described in clause 4.4. Special kinds of requests may have all their own URI. Therefore, a resource has typically one canonical URI and one or more other URIs. The canonical URI may be looked at as a protocol specific version of the protocol neutral DN.
A canonical URI may or may not yield further information if dereferenced.
An example usage of a canonical URI is in event notifications such as alarm notifications for identifying the resource where the event occurred.
	Next modification


4.4.2
URI structure for resources representing managed object instances
URIs identifying resources representing managed object instances shall follow, when being accessed through a MnS, the structure given by

{scheme}://{URI-DN-prefix}/{root}/{MnSName}/{MnSVersion}/{URI-LDN}

with:

{scheme}

Scheme component "http" or "https"

{URI-DN-prefix}

Authority component (host identifier and optional TCP port), the host name is constructed from the DN prefix as defined in clause 4.2.3.

{root}

Part of the path component, allows specifying one or more optional path segments for structuring the resource hierarchy on a HTTP server.

{MnSName}

Part of the path component, allows specifying an optional MnS name in a single path segment.

{MnSVersion}

Part of the path component, allows specifying an optional MnS version in a single path segment.

{URI-LDN}

Part of the path component, constructed from the LDN as defined in clause 4.2.3, containing zero, one or more path segments.

As seen above, to construct the URI from a DN, it is necessary to map the "DNPrefixPlusRDNSeparator" as defined in clause 7.3 of [3], the “LocalDN” as defined in clause 7.3 of [3], and to add the additional optional path segments  "/{root}/{MnSName}/{MnSVersion}".

To allow for a predictive mapping from an URI to the original DN it is necessary to specify "/{MnSName}/{MnSVersion}" in such a way that the beginning of the "LocalDN" can be unambigously identified.
Note it may be required when specifying a MnS to clearly identify the last RDN of "{URI-LDN}" and to use the following instead of "{URI-LDN}" 

{URI-LDN-first-part}/{RDN}

or

{URI-LDN-first-part}/{className}={id}.
For the sake of brevity, "MnSRoot" is introduced that includes the "{scheme}" part, the colon (":"), the two slash characters ("//"), the "{authority}" part, a single slash character ("/") and the "{root}" part.
{MnSRoot} := {scheme}://{URI-DN-prefix}/{root}

When using "{MnSRoot}" the abbreviated URI structure is given by

{MnSRoot}/{MnSName}/{MnSVersion}/{URI-LDN}

or

{MnSRoot}/{MnSName}/{MnSVersion}/{URI-LDN-first-part}/{className}={id}

It is recommended to use this abbreviated form of the URI structure when defining Management Services.
The path segment "MnSVersion" allows access to resources with different MnS versions, for example:

http://operatorA.com/ProvMnS/v1500/SubNetwork=south/.../Cell=1

http://operatorA.com/ProvMnS/v1600/SubNetwork=south/.../Cell=1
Note that both URIs, though different as to the path segment indicating the version number of the ProvMnS, identify the same resource that is identified by the canonical URI:
http://operatorA.com/SubNetwork=south/.../Cell=1

and whose DN is:
DC=operatorA.com,SubNetwork=south,...,Cell=1

The optional path component "/{root}" may be used to separate the name space for 3GPP management from the name space for other domains:
http://operatorA.com/3GPPmanagement/ProvMnS/v1600/SubNetwork=south/.../Cell=1

or to provide dedicated URIs on the same host for different tasks:
http://operatorA.com/3GPPmanagement/cm/ProvMnS/v1600/SubNetwork=south/.../Cell=1

http://operatorA.com/3GPPmanagement/fm/ProvMnS/v1600/SubNetwork=south/.../Cell=1
Note that when different hosts are used for different management tasks, like in
http://cm.operatorA.com/3GPPmanagement/ProvMnS/v1600/SubNetwork=south/.../Cell=1

http://fm.operatorA.com/3GPPmanagement/ProvMnS/v1600/SubNetwork=south/.../Cell=1
then also the resources are different and identifierd by the canonical URIs
http://cm.operatorA.com/SubNetwork=south/.../Cell=1

http://fm.operatorA.com/SubNetwork=south/.../Cell=1
or the DNs
DC=cm.operatorA.com,SubNetwork=south,...,Cell=1

DC=fm.operatorA.com,SubNetwork=south,...,Cell=1

In the example above, it is assumed that both resources represent the same cell in the network. This information cannot be derived from the DN or canonical URI, though.
4.4.3
URI structure for resources not representing managed object instances 
URIs identifying other resources shall follow, when being accessed through a MnS, the structure given by
{scheme}://{authority}/{root}/{MnSName}/{MnSVersion}/{MnSResourcePath}

with:

{scheme}

Scheme component "http" or "https"

{authority}
Authority component (host identifier and optional TCP port)

{root}

Part of the path component, allows specifying optional path segments for structuring the resource hierarchy on a HTTP server.

{MnSName}

Part of the path component, specifies the mandatory MnS name in a single path segment.

{MnSVersion}

Part of the path component, specifies the mandatory MnS version in a single path segment.

{MnSResourcePath}

Part of the path component, one or more path segments, specifies a resource of the MnS

For the sake of brevity, {MnSRoot} is introduced that includes the "{scheme}" part, the two slash characters ("//"), the "{authority}" part, a single slash character ("/") and the "{root}" part. When using "{MnSRoot}" the abbreviated URI structure is given by

{MnSRoot}/{MnSName}/{MnSVersion}/{MnSResourcePath}

It is recommended to use this abbreviated form of the URI structure when defining Management Services.
	End of modifications



