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Foreword
This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:

shall

indicates a mandatory requirement to do something

shall not
indicates an interdiction (prohibition) to do something

The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should

indicates a recommendation to do something

should not
indicates a recommendation not to do something

may

indicates permission to do something

need not
indicates permission not to do something

The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can

indicates that something is possible
cannot

indicates that something is impossible

The constructions "can" and "cannot" are not substitutes for "may" and "need not".

will

indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document

will not

indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document

might
indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document

might not
indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document

In addition:

is
(or any other verb in the indicative mood) indicates a statement of fact

is not
(or any other negative verb in the indicative mood) indicates a statement of fact

The constructions "is" and "is not" do not indicate requirements.
1
Scope

The present document …

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

…

[x]
<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".

3
Definitions of terms, symbols and abbreviations
3.1
Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

<ABBREVIATION>
<Expansion>

4
Key issues

4.1
Key issue #1: Schema for "notifyMOIChanges"

4.1.1
Issue description

4.1.2
Current situation

4.1.3
Analysis

4.1.4
Potential requirements

4.1.5
Potential solution

4.1.6
CR proposal

4.1.7
Conclusion

4.2
Key issue #2: Targeted notification subscriptions

4.2.1
Issue description

SA5 is moving to a fully model driven approach. In this architecture all aspects that are managed are represented in the information model. It is possible to observe all changes in the network by observing the changes in the information model. Note the information model covers all fragments: configuration management, alarm management and performance management.

Many MnS consumers are not interested in all changes in the network. For that reason, it is important that MnS consumers can subscribe to specific portions of the information model only. These portions may be described in terms of object instances, attributes or attribute fields.

The currently specified "NtfScubscriptionControl" does not allow to scope subscriptions with that granularity. Some enhancements seem to be required to "NtfScubscriptionControl". This clause analyses the current situation and proposes a solution.

4.2.2
Current situation

For scoping managed objects, the attribute "scope" is provided in "NtfSubscriptionControl". It has two attribute fields: "scopeType" and "scopeLevel". This scoping mechanism works only on the hierarchical levels of the information model. For example, you can select the level below "SubNetwork".

Typically, instances of more than one object class can be located on a level. For example, below "SubNetwork" there can be instances of "ManagedElement", "PerfMetricJob", "TraceJob" and "AlarmList". It is not possible to scope only instances of one or more specific object classes with the current scoping mechanism.

To reduce the scoped set of object instances to those with a specific object class, the "notificationFilter" attribute can be used. The IS level parameters "objectClass" and "obectInstance" are typically mapped to one stage 3 parameter ("href") only. There is no dedicated parameter for the "objectClass" in stage 3. Filtering out notifications related to certain object classes involves therefore the application of string functions to "href".

Example:

Assume the following notification.

<notification>

  <href>example.com/SubNetwork=SN1/ManagedElement=ME1</href>
  ...
</notification>

The following XPath expression returns the notification node, since the string "ManagedElement" is contained in the "href" value.

/notification[contains(href,"ManagedElement")]

The following expression checks for the presence of "ManagedElement" after "example.com/SubNetwork=SN1".

/notification[starts-with\

             (substring-after(path,"example.com/SubNetwork=SN1/"),\

             "ManagedElement")]

Note that for "notifyMOIChanges" the situation is more complicated. Changes of multiple managed object instances can be reported using a single "notifyMOIChanges" notification. Even worse, the object instance in the notification header may not even be an instance that has changed, but only a common ancestor of the instances that have changed. This means that not only the "href" property of the notification header needs to be checked but also the "path" properties of the notification body.

4.2.3
Analysis

Scoping capabilities are currently limited. 
4.2.4
Potential requirements

Potential requirements to address the issue are
[Req-1] A subscription shall be able to scope a single object instance.

[Req-2] A subscription shall be able to scope multiple object instances based on object instance identifiers.

[Req-3] A subscription shall be able to scope multiple object instances based on object classes.

[Req-4] A subscription shall be able to scope attributes within scoped object instances.

[Req-5] A subscription shall be able to scope attribute fields within scoped object instances.
4.2.5
Potential solution

4.2.6
CR proposal

4.2.7
Conclusion

5 Recommendations and conclusions
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