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10.4
Extensions for future releases in RRC

10.4.1
Basic principles

All non-critical extensions are shown even if empty as it costs no bits.

10.4.2
Naming convention

The abstract type defining a message provides mechanisms to allow for extending the message in future releases:

-
For critical extensions, this is done by defining the message as a CHOICE of two alternatives, one being the intended message structure, and the other being an empty SEQUENCE named "criticalExtensions".

-
For non-critical extensions, this is done by defining an OPTIONAL element named "nonCriticalExtensions" of type "SEQUENCE {}" at the end of the message definition.

When extensions are introduced, this is done by replacing one of the empty SEQUENCEs by a new structure, that includes a new type containing the message extensions, and the same extension mechanism recursively for further extensions.

For critical extensions the new elements introduced to specify the extensions should be grouped together in an element with a name showing the release in which the extension was made, and this should be the same as for the new message root. For this naming, "r3" is used for Release '99, "r4" for Release 4, "r5" for Release 5 and so on.

For non-critical extensions the new elements introduced to specify the extensions should be grouped together in an element with a name showing the version of the specification where this extension will first be included, e.g. if the version of the specification being corrected is v3.7.0, then the suffix added to the name will be -v380ext (i.e. the next version).

If non-critical extensions for two different roots happen to be identical in contents, their types are still named differently, possibly with the second being declared as synonymous to the first.

An example is given below to illustrate these principles, on the message named "Test-msg".

-- In Release '99, the Test-msg is defined as following:

Test-msg ::= CHOICE {


r3







SEQUENCE {



test-msg-r3





Test-msg-r3-IEs,



nonCriticalExtensions


SEQUENCE {} OPTIONAL


},


later-than-r3




SEQUENCE {



rrc-TransactionIdentifier

RRC-TransactionIdentifier,



criticalExtensions



SEQUENCE {}


}

}

-- A later correction to Release 99 adds a non-critical extension in v3.8.0

-- of the specification

Test-msg ::= CHOICE {


r3







SEQUENCE {



test-msg-r3





Test-msg-r3-IEs,



v380nonCriticalExtensions


SEQUENCE {




test-msg-v380ext




Test-msg-v380ext-IEs,




nonCriticalExtensions



SEQUENCE {} OPTIONAL



} OPTIONAL


},


later-than-r3




SEQUENCE {



rrc-TransactionIdentifier

RRC-TransactionIdentifier,



criticalExtensions



SEQUENCE {}


}

}

-- The Test-msg gets the following structure, if only a non-critical

-- extensions is introduced for Release 4 in v4.4.0 of the specification.

Test-msg ::= CHOICE {


r3







SEQUENCE {



test-msg-r3





Test-msg-r3-IEs,



v380nonCriticalExtensions


SEQUENCE {




test-msg-v380ext




Test-msg-v380ext-IEs,




laterNonCriticalExtensions


SEQUENCE {





-- Container for additional R99 extensions





test-msg-r3-add-ext




BIT STRING






(COMTAINING Test-msg-r3-add-ext-IEs)


OPTIONAL,





v440nonCriticalExtensions


SEQUENCE {






test-msg-v440ext




Test-msg-v440ext-IEs,






nonCriticalExtensions



SEQUENCE {} OPTIONAL





}
OPTIONAL




}
OPTIONAL



} OPTIONAL


},

later-than-r3




SEQUENCE {



rrc-TransactionIdentifier

RRC-TransactionIdentifier,



criticalExtensions



SEQUENCE {}


}

}

-- In Release 5, the Test msg gets the following structure when a critical

-- extension is added

Test-msg ::= CHOICE {


r3







SEQUENCE {



test-msg-r3





Test-msg-r3-IEs,



v380nonCriticalExtensions


SEQUENCE {




test-msg-v380ext




Test-msg-v380ext-IEs,




laterNonCriticalExtensions


SEQUENCE {





-- Container for additional R99 extensions





test-msg-r3-add-ext




BIT STRING






(CONTAINING Test-msg-r3-add-ext-IEs)


OPTIONAL,





v440nonCriticalExtensions


SEQUENCE {






test-msg-v440ext




Test-msg-v440ext-IEs,






nonCriticalExtensions



SEQUENCE {} OPTIONAL





}
OPTIONAL




}
OPTIONAL



} OPTIONAL


},

later-than-r3




SEQUENCE {



rrc-TransactionIdentifier

RRC-TransactionIdentifier,



criticalExtensions



CHOICE {




r5







SEQUENCE {





test-msg-r5





Test-msg-r5-IEs,





nonCriticalExtensions


SEQUENCE {} OPTIONAL




},




criticalExtensions



SEQUENCE {}



}


}

}

Critical extensions in Release N in message "Test-msg" should be included in the type "Test-msg-rN-IEs" (N=3 is used for Release '99).

If an abstract type is introduced in Release N when new elements are included in an extension, it should have a suffix "-rN". For Release '99 types, no such suffix is used.

If an abstract type is introduced in a release to extend an already existing type "TypeX", it should get the same name with a non-critical extension type suffix ("-vXYZext", e.g. "TypeX-v380ext") although in this case the final "–IEs" suffix is not added.

Using the above naming rules, when changes are done in Release N, only changes in types with a suffix "-rN" or "-vXYZext" are allowed, in order to avoid conflicts with previous releases. An exception is the Message type itself, which can be changed by replacing the empty SEQUENCEs with extensions as shown above, and elements having spare values defined, where the spare value can be replaced with a newly introduced value.

An exception to the above structure can be needed, if there are some elements to be used in a message, which need to be comprehended even in case of critical extensions (e.g. for error handling procedures). In this case, the elements can be placed before one of the criticalExtensions CHOICEs, as shown in the example below:

Test-msg ::= CHOICE {


r3







SEQUENCE {



test-msg-r3





Test-msg-r3-IEs,



v380nonCriticalExtensions


SEQUENCE {




test-msg-v380ext



Test-msg-v380ext-IEs,




nonCriticalExtensions


SEQUENCE {}
OPTIONAL



} OPTIONAL


},

later-than-r3




SEQUENCE {



rrc-TransactionIdentifier

RRC-TransactionIdentifier,



criticalExtensions



SEQUENCE {




importantElements



ImportantElements,




rest-of-message




CHOICE {





r4







SEQUENCE {






test-msg-r4





Test-msg-r4-IEs,






nonCriticalExtensions


SEQUENCE {}
OPTIONAL





},





criticalExtensions



SEQUENCE {}




}



}


}

}

In the above example, the elements in "importantElements" can be comprehended from a UE implementing this structure, even if a future version of the message including critical extensions is transmitted (i.e. the criticalExtension branch of the second CHOICE is used).

NOTE 1:
The structure presented in this clause and the proposed naming rules are one possibility. Further possibilities are FFS.

NOTE 2:
When non-critical extensions are introduced in a message that does not have yet a criticalExtension branch, they are introduced in the "Test-msg-v380ext-IEs" type as described above. It is possible, that after this change, another change introduces a critical extension for the same message, thus defining a critical extension branch. In this case, the whole message is redefined in the type "Test-msg-rN-IEs", and care is to be taken to include in this new type also all non-critical extensions that were introduced previously, in a way that best fits the new structure of the message.

-
To be prepared for such cases, it could be beneficial to define in advance the "Test-msg-rN-IEs" whenever a non-critical extension is introduced, which would be an unused type mirroring the actual structure of the message, as long as no critical extensions are introduced, and would be used as the basis of the message if a critical extension is introduced. It is FFS if this concept is feasible, and if it should be introduced in the future.

10.4.3
Recommendations for extensions for further releases in RRC

10.4.3.1
General

When in RRC an information element group is to be extended, the extension cannot be done directly in that IE, but only in the top level of the message, in the extension IEs of the message structure shown in Example 1. For implementing the extension, it has therefore to be investigated, in which messages the element to be extended is included.

Depending on criticality of the extension, this will be done by using the criticalExtension CHOICE branch, or the nonCriticalExtension information element.

The following subclauses provide some recommendations on how to use these elements.

MessageA ::= 



CHOICE {


r3







SEQUENCE {



messageA-r3





MessageA-r3-IEs,



nonCriticalExtensions


SEQUENCE {} OPTIONAL


},


criticalExtensions



SEQUENCE {}

}

MessageA-r3-IEs ::=




SEQUENCE {


-- All messageA related information elements are included here.

}

Example 1

10.4.3.2
Critical Extensions

When the extension is a critical one (i.e. the receiver has to reject the whole message, and handle according to the error procedures of the protocol), the criticalExtension branch of the top-level CHOICE in the message is used. In this case the message information elements can be updated similar to the tabular, providing a message structure for the new release's information elements, similar to the updated structure in the tabular description.

Example 2 shows the structure of MessageA presented above, how it would become after a critical extension in Release 4.

In this example, in the criticalExtensions branch a new information element is defined (MessageA-r4-IEs) which will contain all messageA specific elements for Release 4, including the extensions in the place they fit naturally according to the semantics.

Note that in the new structure additional nonCriticalExtensions and criticalExtensions information elements are defined to allow for further extensions in future releases.

MessageA ::= CHOICE {


r3







SEQUENCE {



messageA-r3





MessageA-r3-IEs,



nonCriticalExtensions


SEQUENCE {} OPTIONAL


},


later-than-r3




SEQUENCE {



rrc-TransactionIdentifier

RRC-TransactionIdentifier,



criticalExtensions



CHOICE {




r4







SEQUENCE {





messageA-r4





MessageA-r4-IEs,





nonCriticalExtensions


SEQUENCE {} OPTIONAL




},




criticalExtensions


SEQUENCE {}



}


}

}

MessageA-r3-IEs ::=




SEQUENCE {


-- This is not changed compared to the above example. It includes all information


-- elements used in Release '99 for messageA.

}

MessageA-r4-IEs ::=




SEQUENCE {


-- Here, the updated information elements used for MessageA in Release 4 are included.

}

Example 2

10.4.3.3
Non-critical Extensions

For non-critical extensions (i.e. the receiver shall just ignore the extensions, and use the rest of the message as if the extensions were not present), the approach is to use the nonCriticalExtensions information element, which is encoded at the end of the message, allowing backward compatibility.

Before Backwards Compatibility is started for the following release (N +1), the non-critical extension information elements of the current release (N) are added at the end of the message.  At the point when Backwards Compatibility is started for the following release (N + 1), optional BIT STRING container shall be added before the information elements of the new release. In the case that further non-critical extension information elements need to be added to release N they shall be placed within the BIT STRING container.

For example: As long as Backwards Conpatibility is not being enforced for Rel-4, R99 extensions are added normally in the end of a message within a nonCriticalExtensions sequence.  Once Backwards Compatibility is started for Rel-4, then new R99 specific extensions are introduced within an extension container. An extension container is a normal bit string field that encapsulates an extension structure. As a result 

- New extensions can be added both in R99 and Rel-4 in a backwards compatible fashion

- Rel-4 systems are able to skip over unknown R99 extensions

The structure of the message of the example above is shown in Example 3 for Release 99 and 4 messages.

Examples for special non-critical extensions and MessageA-v440ext-IEs are given in the following subclauses.

-- This shows the message structure in R99 (including one non-critical extension)

-- before backwards compatibility is started for Rel-4.

MessageA ::= 



CHOICE {


r3







SEQUENCE {



messageA-r3





MessageA-r3-IEs,



v380nonCriticalExtensions


SEQUENCE {




messageA-v380ext




MessageA-v380ext-IEs,




nonCriticalExtensions


SEQUENCE {} OPTIONAL



}
OPTIONAL


},


criticalExtensions



SEQUENCE {}

}

MessageA-r3-IEs ::=




SEQUENCE {


-- This is not changed compared to the same IE in R99. It includes all information


-- elements used in R99 for MessageA.

}

MessageA-v380ext-IEs :: = 


SEQUENCE {


-- Here are information elements added to R99 as extensions to the information


-- contained in MessageA-r3-IEs.

}

-- This shows the R99 message structure once backwards campatibility

-- has been started for Rel-4.
MessageA ::= 



CHOICE {


r3







SEQUENCE {



messageA-r3





MessageA-r3-IEs,



v380nonCriticalExtensions


SEQUENCE {




messageA-v380ext




MessageA-v380ext-IEs,




laterNonCriticalExtensions


SEQUENCE {





-- Container for additional R99 extensions





messageA-r3-add-ext




BIT STRING






(CONTAINING MessageA-r3-add-ext-IEs)


OPTIONAL,





nonCriticalExtensions


SEQUENCE {} OPTIONAL




}
OPTIONAL



}
OPTIONAL


},


criticalExtensions



SEQUENCE {}

}

MessageA-r3-IEs ::=




SEQUENCE {


-- This is not changed compared to the same IE in R99. It includes all information


-- elements used in R99 for MessageA.

}

MessageA-v380ext-IEs :: = 


SEQUENCE {


-- Here are information elements added to R99 as extensions to the information


-- contained in MessageA-r3-IEs.

}

MessageA-r3-add-ext-IEs :: = 

SEQUENCE {


-- Here are information elements added to R99 as extensions to the information


-- contained in MessageA-r3-IEs after backwards compatibility was started for Rel-4.
}
-- This shows the structure of the Rel-4 message
-- (including one Rel-4 non-critical extension).
MessageA ::= 



CHOICE {


r3







SEQUENCE {



messageA-r3





MessageA-r3-IEs,



v380nonCriticalExtensions


SEQUENCE {



messageA-v380ext




MessageA-v380ext-IEs,



laterNonCriticalExtensions


SEQUENCE {





-- Container for additional R99 extensions





messageA-r3-add-ext




BIT STRING






(CONTAINING MessageA-r3-add-ext-IEs)


OPTIONAL,





v440nonCriticalExtensions


SEQUENCE {





messageA-v440ext




MessageA-v440ext-IEs,






nonCriticalExtensions


SEQUENCE {} OPTIONAL





}
OPTIONAL




}
OPTIONAL



}
OPTIONAL


},


criticalExtensions



SEQUENCE {}

}

MessageA-r3-IEs ::=




SEQUENCE {


-- This is not changed compared to the same IE in R99. It includes all information


-- elements used in R99 for MessageA.

}

MessageA-v380ext-IEs :: = 


SEQUENCE {


-- Here are information elements added to R99 as extensions to the information


-- contained in MessageA-r3-IEs.
}

MessageA-r3-add-ext-IEs :: = 

SEQUENCE {


-- Here are information elements added to R99 as extensions to the information


-- contained in MessageA-r3-IEs after backwards compatibility was started for Rel-4.
}
MessageA-v440ext-IEs ::=


SEQUENCE {




-- Here are information elements added to Rel-4 as extensions to the information


-- contained in MessageA-r3-IEs and MessageA-v380ext-IEs.
}

Example 3
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